






































and building new pumps 
ifs of petroleum produc- 


k of dependable per- 
8 oil industry's recent 
to produce special 
here illustrated are 


ping of fluids at high pressure, 
of your problems with Aldrich 


(Above) A sp we 


"*Powr- Savr’” 


livery Pump. T, 
motor and 


pipe line 
process 





(Right )This 750 h. p. inverted quintup ex f me os + bd es! 
is designed for direct coon a jine. This o Seo A ee % 
unit is made for crude oil pipe line service ai as ae 

is equipped with Aldrich Patented “ ~ 
Porcelain Plungers. 


Finamenecr 


relief valves, suction bodder pump, ¢ 
feed pump and thermostatic ce 
lubricating oil pressure. 


STATOR Try 
cv Aaa EP eae 
‘ ee 
i a t aon | 
Ge“ i'@b) iim, tae , 
a ood 4A tt ae & ay’ 
‘ 3 = " a 


Us 


THE ALDRICH PUMP CO. attentown - Penna. 


Representatives: Birmingham « Bolivar, N. Y. + Boston * Chicago « Cincinnati * Cleveland 
Denver + Detroit » Duluth » Houston + Los Angeles « Pittsburgh + Portland, Ore. 
St. Louis * San Francisco « Seattle + Tulsa 








su 


the 
B: 











W 





INCORPORATING PETROLEUM EQUIPMENT EXPORTER 





THE MAWAGEMENT PUBLICATION OF THE INTER WATIONAL PETROLEUM INDUSTRY 


VOLUME 15 MARCH, 1944 NUMBER 3 





c o N T E N T Ss 
Mid-East Pipeline and National Oil 

a ae ee ee ee ee a 
Expanded Drilling to Meet Oil Demand 40 


World Petroleum Production Regains 
1941 Level. . . «© «© «© «© « 48 


Permian Basin Pays are Many—and 
Deep . . . . . . ° . . 44 


Rex W. Wadman Economical Pier Drilling ... 
General Manager 


- «+ 8&2 


. Well Spacing Recoveries and Profits . 54 


” — Improved Refining of Sour Crudes . . 56 


Second Cat Cracker at Baytown. . . 58 
Vietor N. Raiser 


Advertising Manager 


Washington Notes “aa See ol. 


Sofie Cihowski Foreign Oil Legion . .. . 


Assistant Editor 


Petroleum Abstracts . ‘ ‘ ‘ ‘ . 70 


” ——<y _— Progress of Mexican Oil . : : , . 82 








SUBSCRIPTIONS: Annual subscription is offered at the flat rate of $5.00 (U.S.) postpaid. Single copies are obtainable at 50 cents. + Address all 
correspondence regarding editorial, advertising and subscription matters to 2 W. 45th St., New York. (Tel. MUrray Hill 2-7333). Published monthly by 
the Estate of Russell Palmer 

BRANCH OFFICES: London: 1|10 Fenchurch Street, E. C. 3 * Pacific Coast Advertising Manager: Don F. Harner, 1595 Pacific Ave., 
Long Beach 6, Cal. (Tel. 613-238) * Mid-Continent Advertising Manager: O. F. Cozier, 415 McBirney Bldg., Tulsa 3, Okla. (Tel. 4.5555) * Mid-West 
Acvertising Manager: Willard R. Cotton, 307 No. Michigan Ave., Chicago |, Ill. (Tel. Franklin 2508) * Michigan Manager: R. F. Pickrell, 314 Stephenson 
Blag., Detroit 2 (Tel. Trinity 1-0790) » Cleveland Manager: Frank J. Enright, Union Commerce Bldg., Cleveland 14, Ohio (Tel. Main 5693) 


MARCH, 1944 35 























Permian Basin’s Deepest Well—Drilling Below 
13,000 Feet in January 1944, 








} 





MARCH, 





MORE LIGHT NEEDED ON GOVERNMENT’S OIL PLANS 


I, making public the agreement looking to the con- 
struction and ownership by the government of the United 
States of a thousand-mile pipe line extending from the 
Persian Gulf to the Mediterranean, Secretary Ickes ex- 
pressed the hope that the announcement would eliminate 
once and for all the apprehensions caused by the organ- 
ization and activities of Petroleum Reserves Corporation. 
That hope seems to have been in vain. Publication of the 
agreement, and particularly its timing and the lack of full 
explanation as to the plans and purposes behind the move, 
has deepened the confusion that previously existed, has 
multiplied rumors as to far-reaching implications not re- 
vealed and has intensified opposition to the approval of 
the project without a revelation of what it may involve. 


When Mr. Ickes, acting in his capacity as Petroleum Ad- 
ministrator for War, addressed the January meeting of 
the Petroleum Industry War Council, he repeated assur- 
ances that he had previously given that the government 
had no intention of engaging in the oil business and. he 
asked the Council to set up a special committee to study 
the subject of national oil policy and to make recommen- 
dations regarding it. The first recommendation made, 
incidentally, and one that was promptly approved by the 
Council, was for the dissolution of Petroleum Reserves 
Corporation. Publication of the pipe line agreement fol- 
lowed immediately upon this action and upon a Senate 
resolution for an investigation of the Corporation. 


While it may be claimed that the government in financing 
the building of one of the largest and most costly pipe 
lines in the world will not be engaging in the oil business 
or assuming the risk of involvement in international com- 
plications that assertion is hardly borne out by the text of 
the agreement itself. This provides that the size, capacity, 
location and terminal points of the system shall be deter- 
mined by the government which also shall decide upon 
the most feasible plan for its operation and “shall retain 
supervision thereof.” Another section declares an inten- 
tion to promote the interests of governments of the areas 
affected by the agreement “and to protect their rights.” 
The areas affected include the entire Middle East and the 
assurance of protection for the governments of that 
politically volatile region is a commitment that can hardly 
be measured in advance. 


“The action we have taken,” said Secretary Ickes in his 
announcement, “is designed to offset in a measure the 
dwindling oil reserves in the United States. Huge quanti- 
ties of oil in the Persian Gulf region will be available to 
this country when and if needed. And the setting aside of 
one billion barrels of oil for military and naval use assures 
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to our armed forces, on very favorable terms, a supply of 
oil which amounts to several year’s requirements at their 
present unprecedented rate of consumption.” Admitting 
that the United States in future years may need to import 
oil and that it is the part of wisdom to assure adequate sup- 
plies for the nation’s armed forces the question is raised 
as to whether peacetime needs cannot be satisfied nearer 
home, from countries in the Western Hemisphere, instead 
of depending upon a distant supply which logically would 
find its markets in Europe or in lands bordering the Pacific. 
Another pertinent inquiry is as to the strategic value to 
the Army and Navy of petroleum products delivered to the 
eastern shores of the Mediterranean where, as recent ex- 
perience has shown, they might be shut off in the event 
of war. 


To one familiar with the oil situation in the Middle East 
it is obvious that the carrying out of a plan such as is out- 
lined in the published agreement will require not only the 
concurrence of the titulary governments within that area 
but more particularly a definite understanding with the 
British government. According to reports published in 
London the projected plan in its entirety includes pipe line 
connections extending westward from Iran and one reach- 
ing down to Qatar on the Persian Gulf together with the 
construction of refining facilities at Haifa and probably 
at Alexandria. The countries traversed by the pipe lines 
are definitely spheres of British influence and several of 
the companies whose operations would be included are 
British corporations in which the government, itself, has a 
direct financial interest. There is nothing necessarily open 
to criticism in a joint undertaking by two great governments 
to exercise a measure of control in the interests of peace 
of an important part in the world’s oil supply but if such 
an agreement is reached it should be made known, as per- 
haps it may be in due course. 


There is a belief, not confined to Washington gossip, that 
the actual oil policy of the United States is being formu- 
lated by the head of the administration acting through 
representatives who hold no official positions related 
directly to oil affairs and that this policy is governed by 
broad political strategy which is concerned only in a minor 
degree with the specific needs of the United States for 
foreign oil. Since the construction of the pipe lines and 
refineries contemplated by the agreement announced last 
month cannot be carried out in time to have an effect upon 
the present war unless it is prolonged much beyond expec- 
tations there exists no clear reason for hasty action in 
committing this country to final acceptance of this project 
until all its ramifications and accompaniments are made 
known and their potential effects clearly understood. 
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GOVERNMENT’S MID-EAST PIPELINE AGREEMENT 
CENTERS INTEREST ON NATIONAL OIL POLICY 


AANNOUNCEMENT was made early in February 
by President Harold L. Ickes of Petroleum Re- 
serves Corporation that the United States govern- 
ment, acting through the corporation, had agreed 
to build a pipe line from the Persian Gulf to the 
eastern shore of the Mediterranean. By that means, 
Mr. Ickes stated, a reserve of one billion barrels 
of oil would be obtained for use of the country’s 
military and naval forces. Petroleum Reserves 
Corporation, as is well known, is a government 
owned company formed by Reconstruction Finance 
Corporation and has as directors, besides Mr. Ickes, 
the Secretaries of State, War and Navy and the 
Foreign Economic Administrator. 


The agreement by which the government expects 
to obtain a quantity of oil equal to five percent 
of the total known reserves of the United States 
was made with two American oil companies. 
These are the Arabian American Oil Company, 
holder of a large concession in Saudi Arabia and 
jointly owned by Standard Oil Company of Cali- 
fornia and The Texas Company, and Gulf Oil 
Corporation which in conjunction with Anglo 
Iranian Oil Company Ltd., has a concession within 
the Sheikdon of Kuwait. As Mr. Ickes pointed 
out the document that has been signed is an “agree- 
ment in principle” only which is conditioned upon 
the sanction of the rulers of Saudi Arabia and 
Kuwait and is to be worked out ‘later in a defini- 
tive contract. 


The present agreement provides, however, that the 
government will construct, own and maintain a 
pipe line estimated to cost between $130,000,000 
and $165,000,000, but it is estimated that this cost 
plus interest and a profit will be regained over a 
period of twenty-five years. The government will 
fix the route of the line, will decide upon the plan 
of operation of its facilities and will retain super- 
vision after its completion. The oil companies will 
perform at cost such work as the government re- 
quests them to do which means presumably that 
they will carry out the actual task of construction. 


“The agreement of the companies to maintain a 
crude oil petroleum reserve for the account of 
the United States, of one billion barrels or 20 
percent of the total crude reserves if they are less 
than five billion barrels,” said the Ickes statement, 
“will greatly help to assure an adequate supply of 
petroleum for the military and naval needs of the 
United States in view of the obligations which this 
country must assume for the maintenance of col- 
lective security in the post-war world. It will 
make the oil in this reserve available for govern- 
ment purchase at any time for military or naval 
use at 25 percent below the market price in the 
Persian Gulf region, or of similar crude oil in 
the United States, whichever price is lower. The 
government is not obligated to take this oil or 
any part of it, but it has the right to do so at any 
time, for a period of 50 years. In addition, in 


times of war or other national emergency, the gov- 
ernment has the option to purchase all of the crude 
petroleum produced by the companies and all prod- 
ucts thereof. to be paid for at such price as may 
be agreed upon at the time of taking. 


“The agreement in principle further provides that 
the companies will not sell petroleum or products 
to any government or the nationals of any govern- 
ment when, in the opinion of the Department of 
State, such sales would be unwise in the light of 
United States foreign policy and the requirements 
of collective security. The companies also agree 
that before they negotiate with the governments of 
any foreign countries with respect to the sale of 
petroleum and petroleum products from their con- 
cessions in Saudi Arabia and Kuwait they will 
give notice to the Department of State and the 
Petroleum Reserves Corporation.” 


In explanation of the purpose in view of embark- 
ing upon this project, Secretary Ickes said: 


“The action which we have taken in cooperation 
with the American oil companies which have rights 
to oil in Saudi Arabia and Kuwait is designed to 
offset, in measure, the dwindling oil reserves in the 
United States. The known reserves in this coun- 
try are estimated to be adequate for this nation’s 
needs for only a relatively few years. It is true 
that there may be inventions or improvements in 
technology which will result in the discovery of 
new reserves, or, indeed, in the development of 
new sources of energy. But it would be imprudent 
to gamble the future of the nation in such a specu- 
lation. The construction of the pipe line will assure 
that huge quantities of oil in the Persian Gulf 
region will be available to this country when and 
if needed. And the setting aside of one billion 
barrels of oil for military and naval use assures 
to our armed forces, on very favorable terms, a 
supply of oil which amounts to several years’ re- 
quirements at their present unprecedented rate of 
consumption. 


“The pipe line which will be built pursuant to 
this agreement will serve an essential military pur- 
pose and it will also be of lasting benefit to the 
people of this nation.” 


The statement by the Secretary leaves several fea- 
tures of the enterprise unexplained. It does not 
state the points between which the pipe line is to 
extend or whether it is to handle crude or products. 
Neither does it explain how the United States 
expects to build a line across countries other than 
those mentioned and to locate terminals and per- 
haps refineries at points within the sphere of rec- 
ognized British influence without an exact under- 
standing with the British government. Nothing is 
said in fact in reference to British cooperation or 
acquiesence although when the project now an- 
nounced was under discussion many months ago 


it was reported that the proposed developments 
if undertaken would be the result of discussion 
and agreement between Washington and London, 
It is assumed, however, that omissions from the 
statement given out were due to the fact that final 
determination on many points in connection with 


the plan had not been fully decided. 


Tentatively and unofficially it is reported, how- 
ever, that the projected pipe line will start from a 
point on the Persian Gulf near Ras Tanura and 
will be joined at a convenient point along the route 
by a connecting line from Kuwait, extending thence 
northwesterly across Saudi Arabia, Transjordania 
and Palestine to Haifa on the Mediterranean, or 
else that it will swing farther westward across the 
Sinai peninsula to Alexandria in Egypt. Some of 
these reports even specify that the main portion 
of the line will be of 24-in. diameter and have a 
daily capacity of 300,000 bbl. 


Although the government’s commitment so far as 
revealed by Secretary Ickes is confined to the build- 
ing of the pipe line he made reference to the ex- 
pansion of refining facilities now under way by the 
oil companies at Bahrein, Abadan and Haifa and 
to the plant that is to be built in Saudi Arabia by 
the American Arabian Company. 


According to reports appearing in London, a much 
broader scheme of Middle East oil development 
than that made public in Washington actually is 
in contemplation. This is represented as including 
a doubling of the Iraq pipe line, plans for which 
were drawn before the outbreak of the war, the 
construction of a line westward to the Mediter- 
ranean from Abadan in Iran and a connection from 
the trans-Arabian line to the Qatar peninsula where 
Petroleum Development (Qatar) has producing 
wells. The completion of all these projects would 
make the Middle East the world’s greatest sup- 
plier of exportable oil and is of such potential im- 
portance that it undoubtedly will be based on close 
cooperation between the United States and Great 
Britain and will need the approval of Russia as 
the third strong member of the leading powers 
among the United Nations. 


In Washington the announcement of the govern- 
ment’s proposed entry into the Mid-East oil arena 
has met a mixed reception. On Capitol Hill it has 
led to the abandonment of the projected inquiry 
under the Moore resolution for dissolution of the 
PRC and the substitution of an investigation of 
the entire national petroleum policy including the 
necessity for government participation in foreign 
oil developments. This investigation as projected 
will be conducted by a mixed sub-committee drawn 
from the Senate Committees on Commerce, Inter- 
state Commerce and Foreign Relations. It reflect 
a desire on the part of Congress to be more full; 
informed on the matter of oil requirements and 
the steps necessary to meet these. 
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Among oil men generally the sentiment of opposi- 
tion to having the government enter the oil industry 
either at home or abroad is still strong and the 
president of the Independent Petroleum Associa- 
tion has announced the intention of his organiza- 
tion to Oppose any such action. The committtee 
on National Oil Policy appointed recently by the 
PIWC will pursue its studies along the lines 
originally laid down and any recommendations it 
may have to make will be presented through the 
Council. On the whole, the feeling is that the 
subject is of such importance that it should be 
carefully considered before a final decision is made. 


The “agreement in principle” referred to by Secre- 
tary Ickes is as follows: 


Upon the recommendation of the War Depart- 
ment, Navy Department, Joint Chiefs of Staff. and 
the Army and Navy Petroleum Board and with the 
approval of the Department of State, the aforemen- 
tioned parties Petroleum Reserves Corporation 
herein referred to as “Government” and the Ara- 
bian American Oil Company and Gulf Exploration 
Company designated as the “Companies” in ap- 
preciation of the critical importance of reserves of 
petroleum in war and in peace and of the necessity 
of assuring to the military forces of the Nation and 
to the people of the United States adequate petro- 
leum supplies, have agreed upon the principles of 
the understanding outlined below: 


Government agrees to construct and to own and 
maintain a main trunk pipe line system, including 
requisite facilities, for the transportation of crude 
petroleum from a point near the presently discov- 
ered oil fields of Saudi Arabia and Kuwait to a 
port at the eastern end of the Mediterranean Sea. 
The size, capacity, location and terminal points of 
the pipe line system shall be determined by Govern- 
ment. The gathering system for the delivery of oil 
to the intake terminus of the pipe line shall be pro- 
vided by the Companies. The Government shall de- 
termine the most feasible plan for the operation of 
the facilities and shall retain supervision thereof. 


The Companies will cooperate with the various 
agencies of the United States Government in ob- 
taining the necessary rights for the construction, 
maintenance and operation of the pipe line system 
and facilities. 


The charges for pipe line services shall include, in 
addition to current maintenance and operating costs, 
an amount sufficient to amortize within a period of 
twenty-five (25) years the entire investiment, to- 
gether with interest and such net return to Gov- 
ernment as may be agreed upon in the definitive con- 
tract. The parties shall agree upon an amount of oil 
to be tendered for transport by the Companies as a 
minimum guaranteed amount in order that the 
Government will be guaranteed repayment of the 
items above specified, within the time limited. It is 
the intent that the Companies will guarantee pay- 
ment of the above items to the Government within 
the twenty-five (25) year period. 

Companies agree to perform at actual cost any 
work or services which the Government may re- 
quest in connection with this project. 


(;overnment may make available to other oil pro- 
ducers or shippers the right to a portion of the 
capacity of the pipe line system upon the agreement 
ot such party or parties to assume pro rata the obli- 
vations undertaken by the Companies, and upon 
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such other terms and conditions as Government 
may specify, and also subject to the rights of the 
Government of any country through which the pipe 
line system passes. 


Upon the following conditions the Companies agree 
to maintain a crude oil petroleum reserve available 
for production for the account of, and purchase by, 
the military forces of the United States: 


(a) The reserve shall be 1,000,000,000 barrels of 
crude oil (gravity and specifications to be 
agreed upon) less amounts purchased by Gov- 
ernment as provided for hereafter, or 20% of 
the recoverable oil content of the Companies’ 
reserves if the total proved reserves be less 
than 5,000,000,000 barrels. The Companies will 
use their best efforts to maintain the proved 
reserves above this amount. 


(b) Government shall have the right (transferable 
to other Governmental agency or agencies) to 
purchase for a period of 50 years for the mili- 
tary forces the 1,000,000,000 barrels of re- 
served crude oil, which the Companies agree 
to deliver, if required by Government, at the 
rate of 30,000,000 barrels per year at times 
and quantities to be agreed upon. The afore- 
said option is a continuing one and the Gov- 
ernment is not required to purchase any crude 
oil during any particular period of time. 


(c) Except in times of war or national emergency, 
if Government wishes to purchase more than 
30,000,000 barrels during any calendar year, it 
must afford the Companies reasonable notice 
to provide additional facilities required to meet 
such increased demand. 


(d) Government shall have the option to purchase 
said quantity of reserved oil at a discount of 
25% below the market price in the Persian 
Gulf region for oil of like kind and gravity at 
the time and place of delivery, or at a discount 
of 25% below the average of the market prices 
in the United States for oil of like kind and 
gravity, whichever of such prices is the lower 
at the time of delivery. The market price of 
crude oil in the United States shall be deter- 
mined by the selection from time to time by 
the parties of certain points in the United 
States. 


(e) The Government shall have the sole right to 
determine when and the manner in which the 
aforementioned reserve is drawn upon and 
may, if it elects, determine that said reserve 
has no relation to the purchase of petroleum 
made by the military forces from year to year 
in the normal course of supplying their re- 
quirements. 


In times of war or other national emergency, Gov- 
ernment shall have the first right and option, in 
addition to that specified in paragraph 6, to pur- 
chase all of the crude petroleum produced by the 
Companies and all products thereof and shall pay 
therefor such price as the parties may agree upon 
at such time. Government shall specify what por- 
tion, if any, of such purchases constitutes withdraw- 
als from the petroleum reserve provided in para- 
graph 6. 


Prior notice of negotiations by Companies with 
Governments of any foreign countries relating in 
any manner to the sale of petroleum or products 
from their concessions in Saudi Arabia and Kuwait 
shall be given to the Department of State and to 
Government. 


No sales of petroleum or products will be made by 
the Companies to any Government or the nationals 
of any Government when, in the opinion of the 
Department of State, such sales would militate 
against the interests of the United States. Com- 
panies shall be afforded appropriate notice of such 
opinion. 


The commercial and other policies and practices of 
the Companies would conform to the foreign policy 
of the United States. 


The agreement between the parties shall be sanc- 
tioned by the respective Governments of Saudi 
Arabia and Kuwait and nothing in this contract 
shall be construed to require action by the Com- 
panies in violation of their covenants with said Gov- 
ernments under existing agreements. Companies 
agree to lend all possible assistance to Government 
in carrying out its obligations hereunder. 


Companies will not construct or cause to be con- 
structed any additional main pipe line or pipe lines 
for the westward transportation of crude petroleum 
or products from Saudi Arabia or Kuwait unless 
the capacity of contemplated pipe line system in- 
stalled by Government is insufficient to meet the re- 
quirements of the Companies and, after reasonable 
notice from the Companies, Government declines to 
install additional facilities. In any event, the Com- 
panies agree at all times during the life of this 
agreement to utilize the pipe line system contem- 
plated herein to the fullest extent of its available 
capacity should their transportation requirements 
exceed the available capacity of the system. 


This memorandum does not purport to contain a 
complete statement of the provisions of a contract 
to be entered into. It is a broad outline of certain 
of the essential provisions with the details and re- 
lated provisions and other matters to be incorpo- 
rated therein left for future determination. 


In the execution and performance of this agree- 
ment, it is the desire and intention of the parties 
not only to promote and assist in the development 
of petroleum in the areas affected by this agree- 
ment, but also to promote the interests of the gov- 
ernments of such areas, and to respect their sover- 
eignty and protect their rights. It is the desire of 
the United States that American nationals that en- 
joy privileges with respect to petroleum in countries 
under foreign governments shall have an active 
concern for the peace and prosperity of such coun- 
tries and shall exercise their rights with due regard 
to the rights, including that of political integrity, of 
the governments of such countries. 


The agreement is signed by Harold L. Ickes as 
president of Petroleum Reserves Corporation and 
by F. A. Davies and J. F. Drake as presidents of 
Arabian American Oil Company and Gulf Ex- 
ploration Company subject to approval by their 
respective boards of directors, H. D. Collier, 
president of Standard Oil Company of California 
and W. S. S. Rodgers, of The Texas Companies, 
the two corporations which jointly own American 
Arabian sign an accord agreeing to recommend 
approval of the agreement. In a separate adden- 
dum signed by J. F. Drake as president of Gulf 
Oil Corporation, he agrees to recommend ac- 
ceptance by the directors of that company and of 
Gulf Exploration Company subject to the proviso 
that “nothing herein shall require action in vio- 
lation with existing contracts with the British 
government or with any corporation in which the 
British government has an ownership interest.” 
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Drilling in West Texas. 


IN THE year 1943 the oil industry of the United 
States established a number of new records. Pro- 
duction of crude reached a new peak of approxi- 
mately 1,500,000,000 bbl. This represented a 
daily average of over 4,100,000 bbl. and was 
an increase of 8.3 percent over the year preceding 
and was roundly 95,000,000 bbl. above the 1941 
output, the previous high water mark. Another 
less satisfactory showing was that the number of 
wells drilled, while slightly ahead of 1942, was 
otherwise the smallest in the past decade and the 
number of producing oil wells brought in was less 
than in any year since 1933. 


Wildcat drilling established a new high of approxi- 
mately 3,500 wells and the number of productive 
oil wells, some 640, not only was greater than in 
preceding years but showed a higher proportion of 
successes, 18 percent against 15.3 percent in 1942 
and 1941. This expansion in exploratory activity 
was insufficient however, to offset withdrawals 
during the year. Together with extensions and 
additions to existing fields discoveries, according 
to the estimate of the American Petroleum In- 
stitute’s committee, increased known reserves by 
1,487,786,000 bbl. or 18,641,000 bbl. less than 
production during the year. This relatively small 
deficit would reduce the estimated reserve to 20,- 
064,152 bbl. In the matter of added reserves 
California is credited with the largest quantity 
while Texas held the lead in new pools located. 


Complete statistics on these subjects are not avail- 
able at this writing. The Office of Petroleum Ad- 
ministration for War has announced that its 
figures will be withheld pending a revised classi- 
fication of terms including among other decisions 
a more exact definition of what constitutes a wild- 
cat. These changes may result in some modifica- 
tion of unofficial calculations but they are not 
likely to result in material alteration of the gen- 
eral picture presented herewith. The significant 
factors are that the country is producing oil in 
greater volume than ever before and that in spite 
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of intensified exploratory activities these are not 
being conducted on a scale sufficient to provide 
full replacement for the oil being withdrawn from 
presently known reserves. 


Even more significant in its bearing upon this situ- 
ation is the prospect that increased demand for 
petroleum products during 1944, dictated primar- 
ily by expanding military operations, will require 
a much greater increase in supply than that which 
took place during 1943. At the present time pro- 
duction is running half a million barrels a day 
above the corresponding period of last year but 
indications are that still greater quantities will be 
demanded as the year advances bringing total de- 
mand up to 1,750,000,000 bbl. or more for the 
year. This will call for a daily output of some 
4,800,000 bbl. or between 400,000 and 500,000 
bbl. above present production. Some authorities 
look upon this as too conservative and estimate 
that not less than 5,000,000 bbl. daily will be 
needed to meet essential requirements. This is 
much above the maximum efficient rate of produc- 
tion as estimated by the Economics Committee of 
the Petroleum Industry War Council and is re- 
sponsible for the special efforts being made to in- 
crease receipts from Latin America. 


Whatever may be the outcome of these endeavors 
the necessity clearly remains of stepping up drilling 
activities within the United States as much as 
may be possible. In recognition of this need the 
Division of Production of the Petroleum Adminis- 
tration has set up a program for the drilling of 
24,000 wells during 1944 including 5,000 wild- 
cats and is using its efforts to provide the materials 
and equipment necessary to make possible this ex- 
panded volume of drilling. 


The 25 percent increase over 1943 drilling is 
planned to provide as much increase in production 
as is considered practicable from present domestic 
oil fields and from the new fields that are ex- 
pected to be found on the basis of past experience. 


WORLD PETROLEUM 


RISING OIL DEMAND CALLS FOR 
EXPANDED DRILLING ACTIVITY 


PAW Sets Goal of 24,000 Wells for 1944 and Assures 
Industry that Requisite Materials Can Be Provided—Drop 
in Reserves Indicates Urgency of More Wildcatting. 


The 1944 program will meet, insofar as it is possi- 
ble from oil fields in this country under present 
economic conditions, the rapidly increasing de- 
mand for petroleum for mounting war needs. The 
demand for domestic crude oil already has in- 
creased from an average of 3,795,000 bbl. daily 
in 1942 to 4,114,000 bbl. in 1943. The present 
program based on the best information obtainable 
on both supply and demand anticipates daily re- 
quirements of 4,334,000 bbl. in 1944. 


These figures include the demand for domestic 
oil only, and count on the maximum practicable 
use of available foreign oil to supplement domestic 
production. To meet this demand, the present 
production rate, already at an all-time peak, must 
be increased still further, and this increased rate 
must be maintained throughout 1944. To accom- 
plish this, in the face of the decline in productive 
capacity of existing wells, which is hastened by 
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such a high production rate, the number of wells 
drilled in 1944 must be increased to at least 


24,006 ). 


Y This drilling program, as estimated by PAW, in- 
cludes 19,000 development wells to be drilled in 
known oil, gas and condensate fields, and 5,000 
wildcats. Exploratory drilling in 1943, which is 
estimated at about 3,400 wells, is far short of the 
4,500 which PAW had asked for. To prevent an 
even more serious reduction in the reserves and 
productive capacity of the nation, it is imperative 











































is possi. that exploratory drilling be stepped up to at least 
present 5,000 wells in 1944 according to D. R. Knowlton, 
ing de. head of PAW’s Division of Refining. 
: The PAW fully expects that manpower, materials, and 
¥ MF facilities will be made available to enable the in- 
- daily B gusty to drill at least 24,000 wells during 1944. 
, resent # The accomplishment of the increased program, 
- however, will require foresight and planning on 
uly Te Bf the part of production operators and equipment 

manufacturers as well as by PAW. 
mesti ; ‘ ee 
sical Production operators must plan their activities as 
nell far in advance as possible so that their purchases 
eaalll of equipment and their drilling operations can be 
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scheduled in an orderely efficient manner. Manu- 
facturers of petroleum industry equipment must 
plan adequate production schedules and keep their 
facilities on a sufficiently flexible basis so as to meet 
the increased demands for equipment that will re- 
sult from the expanding drilling and production 
program. 


While PAW expresses confidence that all neces- 
sary materials to fulfill the program laid down will 
be made available, to both operators and manu- 
facturers it emphasizes the fact that the supply of 
most materials is still critical and there is no possi- 
bility of removing restrictions entirely. 


In a report to the Petroleum Industry War 
Council at its February meeting, Frank A. Watts, 
Director of Materials of PAW, said in part: 


“Petroleum operations continue to experience a 
shortage of a number of critical components cur- 
rently required in construction, production, and 
MRO operations. These include internal com- 
bustion engines, engine parts, bearings, castings, 
forgings, trucks, truck parts, and certain electrical 
and other items of material. These are the ident- 
ical items which are extensively required for the 
military program of the United States and its 
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Allies, and are the same items required for many 
other programs related to the war. As long as de- 
mand for these items exceeds the supply, it may 
be anticipated that there will be some disruptions 
in petroleum operations. 
those critical items that petroleum operators must 
make advance plans, and oil field supply companies, 
distributors, and manufacturers must cooperate 
and obtain the assistance of WPB and PAW to 
make materials available when, where, and to the 
extent they are required. 


It is with respect to 


“The amendment to Preference Rating Order 
P-98-b which was announced in January has been 
issued. This relieves applicants of much of the 
paper work which heretofore was necessary in 
making materials available for authorized petro- 
leum operations. In addition to the changes pre- 
viously announced, the amendment is correlated 
with PAO-11 and PAO-15 and increases from 
$3,000 to $5,000 authority extended refining, 
transportation, and natural gasoline operators for 
the construction of small projects and for the 
installation of new equipment or machinery with- 
out filing PAW-30 applications for authorization. 
PAO-11, PAO-12, and PAO-15 continue to de- 
fine the authorized production, marketing, natural 
gasoline, transportation, and refining operations 
for which material may be installed. As long as 
demand for certain items of material required 
in petroleum operations exceeds the supply, it will 
be necessary that the scope of these operations be 
controlled by use orders, such as these. 


“To a large extent production operators depend 
on the petroleum equipment manufacturers for 
their requirements of oil well drilling machinery 
and oil producing equipment. During the past two 
years, these manufacturers have been actively en- 
gaged in filling war contracts. As rapidly as these 
contracts are completed, reduced, or transferred to 
other manufacturers, the petroleum equipment 
manufacturers are enabled to return to the pro- 
duction of items required in production operations. 
When both foreign and domestic needs are con- 
sidered, the demand for many of these manufac- 
ured items continues}te*exceed the supply. Sup- 
ply and demand for this type of material are being 
rapidly brought in balance, but the production of 
several items*must be increased still further to 
make them available in sufficient quantities for a 
more active drilling program than the one now 
under way. 


“Foreign and domestic divisions of PAW are ac- 
tively cooperating in an effort to make materials 
available for both foreign and domestic programs 
without detriment to either. In the aggregate, 
foreign needs for material are relatively small in 
comparison with domestic needs. It is estimated 
that about five percent as many wells will be com- 
pleted in foreign fields this year as will be drilled 
in this country. It is anticipated, however, that be- 
tween 10 and 15 percent as many rotary rigs will 
be operating in foreign fields by the end of this 
year as will be operating in this country. Propor- 
tionately, foreign needs for materials will exceed 
domestic needs. The reasons are (1) the average 


foreign well requires more material than the 


average domestic well, (2) foreign inventories 
have been depleted to the point of exhaustion dur- 
ing the past three years, (3) for a combination of 
reasons, it is necessary that larger inventories be 
carried in foreign fields in proportion to operations 
than are necessary in the United States, and (4) 
it is not possible to salvage, rehabilitate, and re-use 
material in foreign countries as extensively as is 
possible in this country. Even so, foreign needs 
for material are rather small in comparison with 
domestic needs. If pipe mills, equipment manu- 
facturers, petroleum operators, PAW, and all 
others who are involved project their plans reason- 
ably well into the future and cooperate in supply- 
ing material for both foreign and domestic pro- 
grams, neither should be detrimentally affected 
by materials required for the other. 


“During the past several weeks, the average num- 
ber of rotary rigs reported as being in operation has 
exceeded 1,300. This number did not include 
those rigs which were moving from one location 
to another, tearing down, or rigging up, and in- 
cluded only those rigs which were actually drilling 
at the time of the report. The survey indicates 
that more new drilling machinery will be required 
during the first half of this year than during the 
second half. Replies indicated that domestic op- 
erators had a rather definite idea of what materials 
might be required during the first half of the year, 
but are uncertain about their requirements for the 
second half. Obviously, there are several reasons 
for this situation; and it may be anticipated that, 
if domestic drilling operations continue to accel- 
erate and materials can be made available for an 
accelerated program, production operators will re- 
quire considerably more material during the sec- 
ond half of the year than is indicated by the 


drilling machinery survey. 
¢ 


“The survey reflects that the majority of petroleum 
operators with stacked rigs plan to place these in 
operation and that by the end of the year very few 
rigs will be stacked. In addition to rehabilitating 
and putting to use stacked rigs, the survey indi- 
cates that domestic operators plan to acquire 150 
or more new power rigs during the year. The 
survey also indicates that operators plan to operate 
an average of 10 percent more rigs during this 
year than are now operating. Present plans are 
being made to operate an average of more than 
1,700 rotary rigs during 1944, in comparison with 
a December 1943 average of about 1,560. 


“Some confusion continues to exist on the drill 
pipe and tool joint front. During the past three 
weeks, the backlog of tool joint orders has in- 
creased by approximately 12,000—from 183,000 
to 195,200. The production of tool joints has 
been increased by 1,500 per week during the past 
six weeks, and manufacturers indicate the produc- 
tion will be increased by a like amount during the 
next six weeks. Moreover, there are a number 
of idle tool joints in this country which are wait- 
ing for drill pipe. On the other hand, there is 
considerable drill pipe waiting for tool joints. If 
the idle drill pipe and idle tool joints could be 
brought together, the demand for both of these 
items would be reduced considerably. 


“About 2,000,000 feet of drill pipe will be pro- 
duced during the present quarter. This is slightly 
more than one-half the amount domestic operators 
indicate as being needed for delivery during the 
first half of the year. The drill pipe being produced 
during this quarter will be about equal to the total 
amount of drill pipe produced last year and is 
about one-third the amount for which domestic 
operators indicate a need during 1944. After 


Hockley Slaughter Pool in the Permian Basin. 
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taking into consideration the tool joints which w; 
be placed on used drill pipe, the 2,000,000-foJ 
production of drill pipe indicates that during th 
quarter approximately 10,000 more joints of dr 
pipe will be produced than tool joints. To the e 
tent tool joint manufacturers increase their pr 
duction, this disparity will be reduced. 


“Although the present supply of tool joints an( 
drill pipe does not exceed the demand, there ; 
every indication that sufficient of both are avail. 
able to fill present needs if these are delivered tp 
fill the most urgent orders first and subsequent} 


. supplied to fill those orders which are less urgent, 


Drill pipe producers and tool joint manufacturer 
have been requested to cooperate with production 
operators and PAW in an effort to fill the mo 
urgent orders first and the least urgent orders last 
Production operators are asked to cooperate in this 
program to the maximum extent possible to avoid 
the unnecessary shutting down of rigs for lack of 
either drill pipe or tool joints. If all involved 
parties whole-heartedly cooperate during the pres. 
ent transition period, there is every reason to be. 
lieve that no drilling operations will be delayed 
for lack of either drill pipe or tool joints. As in 
the past, it will occasionally be necessary for one 
operator to borrow from another until new ma 
terial can be delivered. 


“The petroleum industry has always been one 
which cooperated in the solution of its problems. 
As long as production operations are being ac- 
celerated and the demands for materials—particu- 
larly critical components—exceed the supply, there 
is every reason to believe that operators will work 
together in an endeavor to continue all petroleum 
operations without avoidable disruptions and to 
supply the increasing war and other essential de- 
mands for petroleum and petroleum products.” 
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WORLD PRODUCTION REGAINS 


Pe «1NG the past few months the curtain that 
yas drawn over oil production in many parts of 
the world has been lifted in part. It is still im- 
possibic, of course, to present exact statistics of 
outpu’ in Axis countries or those under Axis con- 
trol but it is possible to reach an approximation 
of production even in these areas. The accom- 
panyinig table and diagram are presented with the 
qualification that for 1942 and 1943 the figures 
for 2 number of countries in the Eastern Hemis- 
phere are estimates based on the best available 
information. Statistics for 1941 are complete and 
represent a compilation made by WORLD PE- 
TROLEUM of reports received at that time 
from its regular correspondents and official 


sources. 


As these figures indicate, the 10 percent drop in 
1942 production as compared with the record 
total of 1941 was replaced by a gain of practically 
equal proportions during the year just ended. It 
is noteworthy, however, that the recovery did not 
take place in the same areas where the earlier loss 
occurred. More than half of it was due to in- 
creased output in the United States, the remainder 
being made up of relatively small gains in most 
other producing areas. In 1944 another substan- 
tial growth in outturn is anticipated, possibly ex- 
ceeding that of the past year. 


In South America the restricting influence of a 
lack of available ocean transportation which had 
drastically cut down the output of the Caribbean 
region in 1942 was still being felt during 1943. 
With the provision of more ample shipping facili- 
ties now under way, a marked rise in production 
is to be looked for during the current year in 
Venezuela and Colombia, possibly establishing 
new high records for those countries. 


Another part of the world in which a substantial 
gain in output is virtually certain is in the Near 
and Middle East. This will come about partly 
as a result of the expansion of refining facilities 
in those areas and partly because clearance of the 
Mediterranean highway now permits a larger 
westward movement of oil over that important 
route. The Soviet Union was able during 1943 
to bring its crude output back to the 1941 level 
and probably will record further gains during the 
present year through use of the additional drilling 
equipment which it recently has been able to 
obtain. 


Outside of Russia most of Europe’s oil resources 
are still under Nazi control and these deposits 
presumably are being worked to the limit of their 
productive possibilities. As the fighting fronts 
move steadily closer to the borders of Germany 
and its allies the chances are that the output in 
these areas will decline rather than increase. At 
the other end of the Axis, in the Pacific, Japan’s 
ability to increase extraction from Netherland 
East India and other occupied districts will de- 
pend upon the maintenance of its lines of com- 


munication with the subjugated territories. 
Should these lines be broken the relatively small 
supplies now being drawn from these areas will 
be cut off. 


Viewing the world situation as a whole it appears 
probable that oil production will rise to new 


1941 LEVEL 


heights during the current year, perhaps adding 
another 10 percent to the 1943 output. Prac- 
tically all of this increase, whatever it may be, will 
take place within the countries linked together as 
the United Nations and will make still greater 
the preponderance of their oil supplies as com- 
pared with those of the Axis. 


WORLD PETROLEUM—Thousands of Bbls. 
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1941 1942 1943 
1,405,830 1,386,640 1,500,000 
10,003 10,350 10,100 
41,200 33,900 37,000 
21,210 21,500 22,000 
1,478,243 1,452,390 1,569,100 
21,641 22,375 24,400 
24,442 10,590 10,580 
12,845 13,625 14,500 
222,902 156,000 182,550 
1,562 2,350 3,000 
283,392 204,940 235,030 
242,150 214,000 240,000 
’ 37,500 36,500 
12,937 16,480 16,325 
295,647 267,980 292,825 
78,035 75,000 78,000 
12,650 14,500 25,350 
12,717 12,600 12,750 
81,685 18,250 24,800 
185,087 120,350 140,900 
7,659 8,750 9,100 
2,250,028 2,054,410 2,246,955 


VENEZUELA 
182,000,000 BBL, 


240,000,000 48L. 
10.68 % 
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No arca in the United States better illustrates 
the possibilities and problems of oil production 
than the famed Permian Basin of West Texas. 
It has been producing oil since 1920 and at 
present is providing 10 percent of the nation’s 
entire supply. Yet the potentialities of the large 
group of fields within its limits are not yet fully 
known. As the drill has gone deeper, exploring 
new horizons, the possibilities of the region have 
heen more impressive. During the past year two 
wells found production below’ 10,500 feet and at 
present one wildcat is still drilling below 13,000 
feet. 


Map by North 
Basin Pool Engin- 
eering Committee. 


But the cost of these deep wells is heavy, rising 
to $500,000 or more. With an average of only 
one producer to ten holes drilled, the risk in- 
volved becomes a factor of critical consideration. 
Deep tests in this and other areas have given 
proof that vast untapped stores of oil still exist 
in these United States. This oil is needed and is 
indeed essential to the future industrial progress 
of the nation. But it cannot be located and put 
to use until the price of oil is allowed to rise high 
enough to cover the risk and the inevitable losses 
involved. That, is the nation’s oil problem. 


Prosas-y the outstanding feature of the Per- 
mian Basin area of West Texas and New Mex- 
ico today is the demonstrated realization, finally, 
that it is a vast oil province of many and prolific 
pays. Granted that some of them may be deep, 
yet it is true that any drilling venture started has 
prospect for production from any one or several of 
a dozen different pays in formations of six sepa- 
rate geologic ages, if it goes deep enough. 


Such a multiple-pay wildcat prospect need not 
be located on a surface or shallow sub-surface 
proven structure. There is deep production from 
areas which have been recognized for years to be 
structurally low on Permian markers, and there 
is every reason to believe that many productive 
Permian structures will produce from deeper 
horizons, as indeed some already are doing, Too, 
it is known that regionally low pre-Permian 
formations are locally sharply folded, and very 
productive. 


Moreover, the areal extent of such prospecting 
for several pays is not limited. Probably it is 
greater than the 50,000 odd square miles pros- 
pected, and still being explored, for upper Per- 
mian oil. Good Permian prospects were often 
somewhat dependent upon the location of and 
existence of buried reefs; not so with the pre- 
Permian, where oil is found in intensely folded 
and faulted and truncated beds, giving rise to a 
variety of reservoir traps. 
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So, while not more than a few years ago the Per- 
mian Basin was generally looked upon as a one 
or two pay area of Permian age production, even 
in spite of the fact that the Ordovician had been 
producing at Big Lake since 1928, developments 
of this decade, spurred in the last two years by 
war demands, have shown that the area has been 
grossly underestimated. 


The story of the upper Permian exploration is 
pretty well known to oil men. Discovered in 
1920, Permian production to the end of last year 
had exceeded one and three-quarters billion bar- 
rels, from more than 19,000 wells in 150 pools, 
with reserves estimated to be more than 3,500,- 
000,000 barrels of Permian age oil, alone. To- 
day, Permian Basin fields are producing more 
than ten percent of the nation’s crude oil supply. 


Most of the production to date has been from 
the upper Permian, and still it is being actively 
explored, at depths ranging from 1,500 to 5,000 
feet. 


Toward the south, in northern Pecos County and 
eastward into Crockett County, there is con- 
tinued exploration to the shallow Yates sands, 
two new pools in this horizon having been found 
in 1943. Though usually small, such pools are 
numerous and prospects are far from being ex- 
hausted. 


Along the west side of the Central Basin Plat- 
form — that Florida-in-reverse-shaped portion 
of the Basin bounded by the principal Permian 
fields—there is still exploration and development 
of the Capitan reef limestone pays, uppermost 
prolific production from the Permian beds, the 
pay of Hendricks field. 


Next deepest stratigraphically, and still in upper 
Permian, is the Grayburg horizon, which, pro- 
ducing in such fields as Yates, McElroy, Pen- 
well, Foster, Cowden and Monument, shares 
Permian production honors with the underlying 
San Andres horizon. And Grayburg exploration, 
in spite of 15 years intensive and successful search, 
is still very active. An outstanding discovery of 
1943, in implication if not in actual productive cali- 
bre, was that of the Mabee Pool of southeastern 
Andrews County, well out in what had been gen- 
erally considered to be the deep Midland Black 
Shale Basin, where the upper-Permian beds were 
thought to be barren shale rather than porous, 
oil-bearing reef limestones. But Texas No. 1 
Mabee, in September, 1943, found well devel- 
oped, porous Grayburg limestone pay from 4,644 
to 4,704 feet, and swabbed at the rate of 300 
barrels of oil per day. Already three more pro- 
ducers have been completed and there are two 
drilling wells in this pool, which is not yet six 
months old. More important, though, is the im- 
plication of this discovery, for it immediately 
proved possibilities of relatively shallow Permian 
production from an area, equivalent in size to at 
least six counties, which for years had been con- 
sidered to have little prospect. 
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Petroleum Building, 
Midland, Texas, 
Center of West 
Texas Producing 
Activity. 


Below is the San Andres, a truly great West 
Texas-New Mexico producing horizon, counting 
such fields as Goldsmith, Hobbs, Seminole, Was- 
son and Slaughter, this last being, in extent, the 
second largest in the world. No outstanding com- 
mercial discoveries from this zone were recorded 
during the last two years, but just as 1943 ended, 
Honolulu No. 1 Homann, a wildcat six miles 
east of Seminole Field, in Gaines County, found 
structure and porosity and oil shows to indicate 
quite definitely that this area might well have 
prominent, oil bearing structures, and not be en- 
tirely synclinal with a poorly developed San 
Andres limestone section. There is marked in- 
terest in prospecting for such structures. 


Next in order comes the Holt horizon of deeper 
Permian, producing at the north end of Cowden 
Pool in Ector County. This zone has not dem- 
cnstrated prolific production, yet it is potential. 
This was realized in early 1943, when Carter 
No. C-2 Pure-Walton, an Ordovician test in 
Central Winkler County, found the zone poten- 
tially productive, and later in the year a nearby 
operation, Richardson and Bass No. 4 Walton, 
was completed for 20 barrels of 46 gravity oil 
per hour through perforations from 4,710-35 feet 
and 4,750-4,800 feet. 


Below is the Tubb zone, discovered in the Sand- 
hills Pool of central Crane County in 1930. 
Much later, in 1942 and 1943, Phillips Petro- 
leum Company, developing newly discovered 
Ordovician production, found and developed the 
Tubb pay at 6,200 feet in the Embar Field of 
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DRILLING COST: Thousands of Dollars 
southern Andrews County, and the Texas Com- 
pany found it in the Richardson one-well pool 
south of Seminole, in Gaines County, so it too 
is potential. 


The outstanding discovery of 1942 and majo 
development of 1943 was the Fullerton pay o! 
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Clearfork (Permian) age in the Fullerton field 
of northwestern Andrews County. Found at 
depths around 7,000 feet in this pool, and with 
some 400 feet of porous limestone pay section in 
three zones, this porosity has high production 
calibre and the oil is 44 gravity, and sweet. In- 
dications are that the field will be extensive, and 
during 1943 Union found a four-mile extension 
producer, or a nearby pool. That this pay hori- 
zon may be widespread in at least the north and 


east part of the Basin is demonstrated by the fact. 


that it has been found, meagerly to date, in the 
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Russell Pool of northwest Gaines County, is 
known to underlie Wasson Pool of southern 
Yoakum County, was found in eastern Hockley 
County, by Woodley No. 1 Harless, in late 1943, 
produces from two one-well pools in Lubbock 
County, and is the principal producing horizon 
of the old Westbrook Field of northwest 
Mitchell County. 


Perhaps these last two are the same pay, or at 
least stratigraphically equivalent members of the 
Clearfork zone, but in any event they are im- 
portant and every wildcat projected to the Ordo- 
vician will watch these zones carefully. 


So: much for the Permian horizons and though 
this covers prospects down to depths of 7,500 
feet, in part of the Basin, there are still seven 
known prospects below. 


Pennsylvanian age production has been known in 
the Page area of Schleicher County since 1939, 
and was discovered in Crinoidal limestone beds 
in the Todd Pool of Crockett County in 1940. 
More production from beds of this age un- 
doubtedly will be found elsewhere in the prov- 
ince. 


Though Mississippian age beds are present in 
parts of the Basin, to date no ehcouraging shows 
have been reported in wells which have pene- 
trated them, but below is the Devonian, and pro- 
duction from it now seems assured, thanks to 
tests made in the first few days of 1944. The 
Devonian section contains much chert and so had 
seemed to have little chance for production; yet 
there were reports of oil shows from fractures 
within the chert. Finally Stanolind Oil and Gas 
Company and Shell Oil Company, drilling their 
No. 2 Blue, in eastern Winkler County, near their 
No. 1 Blue Ordovician discovery of last year, 
stopped to test some of this fractured Devonian 
chart and found gas and free oil in a 45-minute 
drill stem test from 8,292 to 8,413 feet. The oil 
is reported to be good gravity, so that Devonian 
must be added to the list of potential horizons. 


Silurian potentialities are likewise proven. First 
discovery of production from formations of this 
age was by Gulf, in 1940, in southeastern Ward 
County, where their No. 5 Wristen, drilled to 
the Ordovician, was completed in the Silurian, 
from 7018 to 7075 feet, for 3,049 barrels of 
32.2 gravity oil per day. It is thick, heavy oil, 
but has good lubricating base qualities. That the 
Silurian may be expected to produce elsewhere 
was demonstrated late in 1943, when Texas and 
Pacific No. 52-A Lane, spotted amidst shallow 
Permian age producing wells at the southeast 
end of the McCamey field in Upton County, and 
likewise drilled to the Ordovician, was completed 
in porous limestone of Silurian age, from 7,125 
feet to 7,200 feet, for 397 barrels of 43.8 gravity 
oil daily. If found to be commercially produc- 
tive at two spots 40 miles apart, surely similar 
potentialities exist over a greater area. Indeed, late 


‘in January of this year, Humble Oil Company 


No. 1 Carter, wildcat test projected to the Ordo- 
vician in central Andrews County, Texas, found 
encouraging and probably commercial shows, below 
10,200 feet in porous limestone first thought to be 
of Mississippian age but now accepted as being 
Silurian. This is 50 miles north of the Silurian 
producers. 


Ordovician, of course, has been the magic word 
of West Texas during the past few years and 
especially during 1943. Today, Ordovician pos- 
sibilities are the base upon which are built the 
hopes of extensive blocks and lease holdings, 
many purchased at prices double or more those 
ever previously paid in the area. 


And there is probable justification for these prices, 
for there is production history regarding the 
Ordovician. Big Lake Field, discovered in late 
1928, produced more than a million barrels from 
each of 26 Ordovician wells in 15 years, an 
average of nearly 25,000 barrels to the acre, from 
depths below 8,500 feet. Recent Ordovician dis- 
coveries have even thicker pay sections, some at 
shallower depths and some still deeper. 


After discovery at Big Lake in 1928, Ordovician 
exploration lagged until 1936, when Gulf found 
production in this horizon at 6,000 feet in the 
Sand Hills area of Central Crane County. But 
it took the discovery of Abell Pool in northern 
Pecos County in 1938, to awaken great interest 
in Ordovician potentialities. Here the beds were 
found just above the 6,000 foot depth, and soon, 
productive Ordovician horizons were found even 
shallower, at 4,700 feet, in the Apco-Warner 
area a few miles south. Not only were the beds 
shallower, but they lay on the flank of a buried 
granite mountain. And so appeared a possible 
North-South alignment of Ordovician structures. 


The tempo of exploration quickened till now 
there are fifteen fields producing from beds of 
Ordovician age. The year 1943 saw the most 
spectacular developments, for early in the year 
the deepest production was found when Mag- 
nolia No. 20 State-Walton and Stanolind and 
Shell No. 1 Blue, the former in northern and 
the latter in eastern Winkler County, topped the 
pay below the 10,500-foot level. Near the Mag- 
nolia well, and drilled at the same time, Amon 
Carter No. 2-C Pure-Walton found prolific 
Ordovician production and was completed for 
flowing, choked production of 6,788 barrels of 
40.7 gravity oil daily from 438 feet of porous 
zone around 9,500 feet deep. 


Shallowest Ordovician production in the area was 
found just before the end of the year, when 
McCandless No. 1-101 Atlantic (Cordova 
Union), southeast of the Apco Pool in northern 
Pecos County, tested 250 barrels daily from 
Ordovician pay from 4,012 to 4,037 feet. Already, 
in 1944, Standard of Texas No. 1 Mac Der has 
shown promise of extending shallow Ordovician 
production of northern Pecos County six miles 
farther south. 
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So, from the very good, 9,200-foot deep Barn- 
hart Pool on the east, through the relatively 
shallow Ordovician pools of northern Pecos 
County to the equally good, 10,500-foot deep 
Kermit Pool of Winkler County on the west, a 
distance of 100 miles, and from central Pecos 
County on the south at least to the 7,800-foot 
deep Embar Pool of southern Andrews County 
on the north, a distance of 75 miles, there is 
established Ordovician production. Thus there 
is a known Ordovician prospecting area of 7,500 
square miles, and the area beyond these limits 
is certainly not condemned; exploration has 
barely started. 


Lowest of the possible producing horizons, but 
one which has been proven, is a sand of Cam- 
brian age, which was discovered in the Wentz 
Pool of eastern Pecos County in 1941. It has 
not been found elsewhere as yet, probably be- 
cause successful deep tests stop in the Ordovician 


beds. 


How deep will drilling ultimately have to go to 
explore all these horizons? ‘That cannot be an- 
swered today. Deepest operation ever drilled in 
the Basin is Phillips No. 1 Price, in southern 
Pecos County, currently making hole slowly in 
some undisclosed but obviously hard formation 
below 13,148 feet. It is apparently still in sedi- 
ments, so it has a chance until it encounters 
granite, and at a depth of 13,029 feet, Phillips 
moved in “big” rotary equipment to explore deeper. 
Only some 30 miles north, granite is but 4,000 feet 
deep, so the folding of the older rocks must be 
intense. 


Just as the realization of great number and ex- 
tent of pays has revolutionized geologic thinking 
in the Permian Basin, so has exploration of them 
revolutionized the cost factor of present day 
wildcatting. An increasingly large percentage of 
wildcats in this area is projected to the Ordo- 
vician, and present day lease acquisition is based 
on deep prospects. 


First item of the increased cost is the investi- 
gation prior to drilling; Permian structure means 
little in interpreting what may lie beneath. So 
the entire area has had to be combed again by 
geophysical tools, with an eye, this time, on com- 
plex deep folding. The Permian Basin has always 
been a subsurface province—there are few sur- 
face indications—and today, in spite of the most 
advanced techniques of geophysical and geologi- 
cal studies, there is still the element of trial and 
error. This was not too costly in exploring 3,000 
—or 4,000-foot Permian depths, but it is haz- 
ardous when depths reach 8,000, 10,000 or even 
12,000 feet. More must be spent to refine in- 
terpretations, and a greater chance is taken that 
the interpretation is correct. 


It is significant, too, that to date individual 
deeper pools, especially Ordovician pools, are 
small. That means finer decision as to the initial 
location. Moreover, development of Ordovician 


pools has demonstrated that these deep lying beds 
are sharply folded and faulted, so the ratio of 
discoveries of deep production to dry holes drilled 
looking for it may be much smaller than was 
the case in exploring the Permian, beds of which 
were folded more gently and reservoirs of which 
were more extensive than the deep ones as so far 
indicated. Beyond exploration, the small and 
erratic nature of older age pools may mean much 
higher development mortality. 


Another intricate problem of pre-Permian ex- 
ploration, is the decision as to whether the top 
or flank of a “high” should be tested. In Pecos 
County, offsetting good Ordovician production, 
granite was found immediately below the Per- 
mian. That may happen often, and many poten- 
tially productive horizons may be missing over 
the tops of “highs”. That is good evidence of 
possible rich fields down the flanks where these 
beds are truncated or pinch out, forming ideal 
stratigraphic traps, but if the first test found only 
granite it would take nerve, and money, to keep 
on exploring, down the flank, especially at the 
indicated depths. 


Then there is the factor of acquisition cost. 
Earlier days saw the leasing of great ranches in 
the Permian Basin at 10 cents per acre. But 
today, land with the poorest prospects rarely 
leases for less than $2.00 per acre, and an 
average for the more favored portions of the 
Basin probably comes closer to $12.50 or $15 
per acre, with $50 to $200 per acre not uncom- 
mon in localized spots known to have favorable 
geophysical evidence. Quite recently, leases on 
Texas University land, located on a geophysical 
prospect two miles from production, auctioned for 
slightly more than $1,400 per acre. Leasing 





activity in much of the Basin is in a third phag. 
and in addition to the cost increase with each phage. 
there is the expense increase incident to Widely 
scattered mineral ownership. 


Too, vast though the territory included in th 
Basin, there is a scarcity of unleased land. This 
has a direct and distinct bearing on the inde. 
pendent operator—the wildcatter, who so often 
has found oil where “it couldn’t be”. There was 
a time when he could assemble a block of good 
proportion for no more than the obligation to 
drill a test well; he could sell protection spreads 
of leases to companies at relatively low cost and 
thus accomplish exploration. But today, there 
is little cheap or free acreage available for pro- 
motions. Sometimes the old-time independent 
wildcatter cleared a little money on a very dry 
hole, and thus could carry on. Today, if he can 
find a drill site, he probably has little acreage to 
sell, especially when he will probably have to 
carry his test deep, and at best he can promote 
only a neighborly share-the-cost proposition which 
requires that he pay his share of a dry hole cost, 
at a figure many wildcatters cannot attain. 


Finally, on top of the increased cost of refined 
studies and lease acquisition, comes the greatly 
increased cost of actually drilling the test wells. 
Depth alone is not the only reason for this in- 
creased cost, though it plays a big part in that 
wells which may have to drill 10,000 or more 
feet to explore the objective horizons must start 
out with bigger equipment and better crews, in 
a day when both are very scarce and so bring a 
premium. In addition, the character of the 
deeper drilling differs greatly, and rapidly ac 


celerates the cost-with-depth curve. Upper Per- 
mian exploration required penetration of quite 
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soft red beds, salt section and anhydrite with 
thin limestones for 90 per cent of the depth 
drilled. But below, rare indeed are any soft, 
easily drilled formations. Instead, there are hard 
limestones and dolomites, quartzitic sands and 
the dreaded Devonian chert. Hopefully, this 
zone may not be encountered, but often it is, and 
if more than a few feet thick, drilling through it 
can double the cost of a similar depth well en- 
countering no chert. One foot of typical Devo- 
nian chert will wear out the best of bits and 
often take a day to drill, and daily trips from 
depths common to the Devonian are costly. An 
example was the Magnolia Ordovician discovery 
in Winkler County, where 189 rock bits were 
used through the 760 feet of chert, and only 103 
bits used to drill the balance of the 11,000 foot 
ho e. 


So there is good reason for the $20-25 over- 
all per foot cost of drilling wildcats projected to 
the Ordovician. Cost of drilling to upper Per- 
mian zones is still less than $5 per foot, but this 


is often less than half the footage to be drilled, 
and below, the cost accelerates rapidly. Most 
contracts for Ordovician projects carry a “chert 
clause”, wherein the operation goes on a costly 
day basis, the operator assuming the bit costs. 


So to assume to drill a 10,000 foot wildcat Ordo- 
vician test, one may already have spent $100,000 
to $250,000 for geophysical and geological inves- 
tigation leading to choosing a drill site, then 
added possibly another $100,000 or more to as- 
semble a large, low-cost-per-acre block or a 
smaller but more potent and costly block, and the 
drilling may run to $150,000, or it might be 
double that figure. The total approaches $500,- 
000, and many have cost considerably more. 
Based on experience to date, it is safe to assume 
that not more than one wildcat in ten will be 
successful, so there is the dry hole cost to be 
divided among the few producers. 


Yet, obviously, the expectancy justifies the cost. 
Perhaps a dozen pay horizons will be explored 


and no one can yet say that each of them is not 
potential or prolific, no matter where the loca- 
tion. Several of the prospective pays have already 
demonstrated their ability to recover more than 


1,000,000 barrels per well. 


No imagination can conceive of the tremendous 
reserve as yet relatively unexplored and untested 
in the Permian Basin, and much of it can be 
expected to be high gravity oil. Surely there is 
need and will be continued need for exploring 
these horizons, even though it is costly explora- 


tion. 
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The smooth-running quality of this hook- 
up was shown when construction engineers 
balanced a five-cent piece on edge on the 
unit, while testing it. Even with 900- 
pounds pressure on the pump, the coin 
stayed upright — testimony to the lack of 
vibration and the sound overall design of 
he Cooper-Bessemer engine. 
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O meeta critical demand for more 

pumping capacity a major pipe 
line company at Tulsa, Oklahoma, 
converted this Cooper-Bessemer 
eight cylinder, Type EN, gas en- 
gine to diesel operation and rigged 
it up as shown. 


The engine originally was one 

of six stationary gas engines. Now, 

mounted on a skid, and direct con- 
nected to crude oil pump it is being 
used to boost the capacity of a pumping 
station from 30,000 to 40,000 bbl. 
per day. 


It can also be used for pumping on 
small temporary feeder lines from new 
wells, or as a stand-by on a trunk 
line. A generator fitted at the flywheel 
furnishes power for lighting. 


The Cooper-Bessemer to install now for 
oil field power is the G-MV. In its 
rugged, compact construction, are 
coupled high efficiency and economy 
with easily convertible design for 
added usefulness and extra savings. 
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IN THE effort to increase California oil pro- 
duction for the war emergency, a major oil com- 
pany decided to drill thirteen new wells from an 
old pier location on its tideland property. A 
preliminary study of foundation costs and pier 
reworking indicated that it would require an ex- 
penditure of approximately $100,000 per location 
if a standard derrick and rotary rig were used. 
On the other hand, this single location expendi- 
ture could be stretched to cover all thirteen wells 
by drilling with “Blitz-Rig” type of equipment. 
This equipment consists of a telescoping and fold- 
ing 90-foot drilling mast, drawworks, rotary and 
internal combustion drilling engine, all mounted 
on a semi-trailer. The great saving in founda- 
tion cost was possible due to the concentration of 
all drilling loads at the base of the drilling mast 
rather than at the four widely separated corners 
of a derrick as well as the load on the rotary and 
the load of racked pipe. 


A further saving was made through the ability 
of this portable equipment to handle drill pipe 
from any point on an arc of 180 degrees. This 
flexibility in handling drill pipe without regard 


ECONOMICAL PIER DRILLING 


IN CALIFORNIA 





Pier Drilling with Portable Equip- 
ment with Minimum Reenforcement. 


Arrangement of Travelling Block 
and Swivel Saves Head Room and 
W eight. 


to a standard derrick window location saved many 
hundred square feet of pier construction. — 


The drilling program calls for drilling thirteen 
wells, each to a depth of approximately 3000 feet. 
All holes will be carefully controlled by direc- 
tional drilling and survey to insure correct spacing 
of the well bottoms on 10 acre areas. The well 
bottoms will be far from their surface locations, 
one having a laterial drift of about 1600 feet. 


Three wells will be drilled from the first loca- 
tion with the surface spacing of the wells on 
8-foot centers. The slush pump, shaker, mud pit, 
pipe rack and miscellaneous equipment will not 
be moved for these first three wells. The mast 
and drawworks unit will be moved by skidding 


By Nicholas A. D’Arecy, Jr. 




















laterally without laying the mast down. 


Drilling operations for the first three wells will 
be conducted in an area 85 feet long by 73 feet 
wide on a section of the pier adjacent to two 
producing wells. This section of the pier had 
steel H beam piles spaced six feet by eight feet 
and it had previously supported four oil storage 
tanks. Two bents at the new well location were 
strengthened by driving eight 70 foot long steel 
casings to provide piles spaced three feet by eight 
feet. These casing piles were filled with con- 
crete after driving. Caps of 12-inch 65-pound CB 
beams were laid for the full length of the bent 
on the eight foot center piles, capping both the 
old and new piles. Similar 12-inch beams were 
used as cross ties over each of the piles on three 
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foot centers. Wood sills and 3-inch wood floor 
were laid on top of the steel beams. 


Three conductor pipes were driven at the same 
time as the casing piles for the first three wells. 
The conductor pipes were 30 inch diameter, % 
inch wall thick steel pipe, 70 feet long and they 
were driven 25 feet into the shale. The cellars 
were steel tanks six feet six inches in diameter by 
six feet deep and they were hung from steel straps 
welded to the CB beam pile caps. The conductor 
pipes extended up through holes in the bottom 
of the cellar tanks with the conductor pipe packed 
off at the bottom of the tank. 


The piers had to be reenforced for the tension 
load applied through the mast guy lines and these 
guy anchors were prepared in advance. They 
were so located that one set of anchors would 
be suitable for all three holes to be drilled at the 
first location. The main load of the drill pipe 
and drilling unit was supported by the special 
reenforced bents because of the great concentra- 
tion of all weight when drilling from a trailer- 
mounted drilling unit and mast. 


The slush pump and engine unit mounted on its 
trailer was moved easily into location by a stand- 
ard tractor truck with fifth wheel attachment 
for hauling a semi trailer. The location of the 
mast and drawworks unit was more complicated. 
By skillful manipulation of the tractor truck and 
semi-trailer unit in very cramped quarters, the 
driver was able to spot the drawworks unit over 
the center of the hole in less than an hour after 
the unit was hauled onto the pier. 


Lateral movement of the drawworks unit for the 
second hole, eight feet to the side, was made 
by jacking and skidding the drawworks and mast 
unit. This move was made in three hours with 
the mast in its extended position. 


The drilling equipment consists of two major 
units both mounted permanently on semi-trailers. 
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Ample Working Space Is Provided on Derrick Floor. 


The drawworks unit, commonly called the “Blitz- 
Rig,” is the larger and heavier. It consists of a 
semi-trailer upon which is mounted a multi-speed 
drawworks powered by a 6-cylinder, 225 horse- 
power internal combustion engine, a 90-foot high 
telescoping and folding drilling mast, crown block, 


traveling block, wire line and rotary table. The | x 


blocks are left reeved up when moves are made 
over the highway but the rotary table and its 
base are removed. The entire unit, with mast 
telescoped and folded down, meets all California 
highway requirements for weight, height, length 
and width. 


The slush pump unit is mounted on another pneu- 
matic tired semi-trailer. It consists of a 7% x 12 
power slush pump powered by a six cylinder, 225 
horse power internal combustion engine similar 
to the engine on the drawworks unit. The pump 
is driven through a counter shaft equipped with 
two sets of chains, sprockets, and clutches to en- 
able the operator to obtain speeds on the pump 
for any given engine speed. This allows the crew 
to get maximum pressure and volume from the 
pump at all times without changing the size of 
pump liners. A separate mud mixing 63%4 x 12 
inch pump powered by an electric motor was also 
installed at the location. 


The mud ditch and shaker were built for great 
compactness while providing the maximum pos- 
sible length of mud ditch. This was accomplished 
by running the ditch from the conductor pipe un- 
der the trailer-mounted slush pump unit and sus- 
pending the shaker from the far side of the trailer. 
The mud tank was suspended from the pier below 
floor level. 


The traveling block and connector were chosen 
for their compactness and saving in both weight 
and length. The lower clevis, or becket, is elimi- 
nated from the traveling block and the connector 
is attached direct to the block. This saves up to 
1000 pounds and 24 inches in length when com- 
pared to a standard traveling block and hook. 


Drilling with Portable Drawaworks and Mast Unit. 


The short connector and elevator links remain 
a unit in all drilling and hoisting operations as 
the swivel is equipped with a special adapter. 


Although this is the first time the unit has been 
employed for drilling an offshore well from a 
pier the unit has been in service since April 27, 
1941. It has a record of over 85,000 feet of new 
hole drilled plus nine re-drill jobs. 


The first pier well had been drilled only a little 
over 400 feet when a severe wind storm de- 
veloped. All the drill pipe and collars were out 
of the hole and racked in the mast, yet the mast 
went through the storm without a quiver. Some 
idea of the intensity of the storm can be obtained 
from the fact that the 2 x 4 hand rail on the pier 
was blown off and many of the 2 x 4 timbers 
were broken and splintered. A 122-foot steel 
derrick on the pier about a hundred yards from 
the mast was blown down and five other steel 
derricks in the area were overturned. 


Many of the wells in this location are pumping 
and require considerable cleaning out and ser- 
vicing. In order to take care of this work with- 
out a derrick over the well a truck mounted 
servicing unit has been ordered. This unit will 
consist of a truck-mounted mast and well servic- 
ing hoist. The mast will be raised and the hoist 
powered by a 100 horse power internal combus- 
tion engine. A hydraulic torque converter will 
be used to insure ample line pull. 








EFFECT OF WELL SPACING ON RECOVERIES AND PROFITS: 


By Stuart K. Clark, C. W. Tomlinson, and J. S. Royds* 


ue effect of well spacing on both recoveries 
and profits has been a highly controversial sub- 
ject. The effect on recoveries alone has not been 
a matter of universal agreement. And under a 
barrage of propaganda for wide spacing, as an 
alleged cure for the financial problems created 
by the nationwide adoption of proration and the 
subsequent period of declining allowables that 
followed the discovery of the East Texas field, 
an appraisal of the subject on a strictly scientific 
basis was virtually impossible. 


Differing recoveries from areas of differing’ spac- 
ing in the same field, such as are illustrated in 
Figs. 1 and 2, have been brushed aside as evidence 
on the ground that the closely spaced wells simply 
represent “extra straws in the same glass.” 


On the other hand, elaborate arguments designed 
to show the economic waste involved in close 
spacing have often been based on recovery esti- 
mates made in the early life of fields, which 
the passage of time have shown to be far short 
of the actual recoveries. 


In view of the difficulties cited, figures recently 
made available by Hill and Guthrie* on unit 
recoveries from the Woodbine sand fault line 
fields in Texas are highly significant because they 
represent a group of fields in which: (1) The 
producing horizon is the same; (2) Structural 


. conditions are essentially the same; (3) The 


character of the oil is essentially the same; (4) 
The variation in depths and pressures is slight; 
(5) All were exploited in the same manner; i.e. 
rapid development and wide open flow; (6) All 
were subject to natural water drive; (7) All are 
so nearly depleted that there is no chance for 
errors in the estimates of ultimate recovery to 
have any appreciable effect on the results; and 
(8) The average well spacing varies through a 
relatively wide range among the fields. 


In other words, these fields provide the equivalent 
of a laboratory demonstration. 


The essential data concerning this group of fields 
are presented in Table No. 1. They have been 
arranged in the order of the well density. 


* Exigencies of space and paper shortage permit only an 
abridgement of this important paper, which is printed 





in extenso in the Bulletin of the American Association of 


Petroleum Geologists. 





* Mr. Clark is assistant chief geologist of Continental Oil 
Co. Mr. Tomlinson is an oil producer of Ardmore, Okla., 
and Mr. Royds is valuation engineer of Continental Oil 
Co. 





: H. B. Hill & R. K. Guthrie—Analysis of Oil Production 
in the Near-Depleted Mexia-Powell Fault Line Fields of 
Texas. U.S.B.M. R.1. 3712. 
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Table I 
Data on Mexia - Powell Fault Line Fields, Texas 
Mexia 

Field Currie (fault leases) Powell (1) Richland Wortham 
Prod. Area—Acres 435 1,820 2,600 234 760 
No. Wells 75 391 741 99 354 
Spacing—Ac. per Well 5.8 4.7 3.5 2.4 2.2 
Pay Thickness 20.9 56.9 46.5 20.1 24.8 
Pay Volume—Ac. Ft. 9,092 103,543 (2) 120,813 4,701 18,868 
Prod. to 1-1-42 Bbl. 6,645,460 85,700,000 109,972,041 6,398,020 22,741,106 
Est. Ultimate Prod. 7,000,000 89,500,000 113,500,000 6,500,000 23,500,000 

Est. Ultimate Recovery 
Bbl. per Ac. 16,092 49,179 43,654 27,771 30,921 
Bbl. per Ac.-Ft. 770 864 - 939 1,383 1,245 
Percentage (3) 43.6 48.0 53.2 78.3 70.5 


(1) Includes Woodbine sand prod. only. 
(2) Approximate 
(3) Based on estimated original oil content of 1,766 bbl. per ac. ft. 
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(actual average 11.0 acres per well) and 40 acre spacing (actual average 36.4acres per well) respectively. 
In the area of 40 acre spacing, wells are grouped in east-west strips Ye mile wide arranged in order 
from south to north Recoveries for 10 acre wells are shown by leases. 
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It is evident at a glance that the unit recoveries 
from the more closely drilled fields are greater 
than from the less densely drilled ones. In fact, 
the recoveries line up in exactly the order of well 
density except for the two most closely drilled, 
in which instance the difference in density 
amounts to only 0.2 acre per well. 


slightly below the line. Only the Richland field 
point lies appreciably out of line. When the dif- 
ficulties of determining pay sand volumes precisely 
and the possibilities for variations in the reservoir 
rock itself are considered, these data may be 
regarded as practically perfect evidence of the 
suspected straight line relationship. 


Table II 
Ratios — Unit Recoveries to Reciprocal of Square Root of Spacing 

Reciprocal 

Spacing Recovery of Sq. Root 
Acres Bbl. per of Acres Ratio 
Field Per Well Acre Foot per Well Factor 
Currie 5.8 770 0.412 1870 
Mexia 4.7 864 0.460 1880 
Powell 3.5 939 0.535 1750 
Richland 2.4 1,383 0.644 2150 
Wortham 2.2 1,245 0.675 1850 


If recoveries under different spacings are related 
to the average distance the oil has to move to 
reach a wall, as suggested by Cutler, then it 
would be expected that ‘they should be propor- 
tional to the reciprocal.of the square root of the 
area attributable to each well. Table No. 2 
shows that the ratio of the two is almost constant 
for this group of fields. 


This suggests the possibility of utilizing a graphic 
chart, in which recoveries per acre foot of pay 
and the reciprocal of the square root of the acres 
per well are used as the coordinates, to show that 
mathematical relationship. Figure 3 presents such 
a chart, on which the points for the five Texas 
Fault Line fields have been plotted. 


The data for the Wortham, Mexia, and Currie 
fields fall almost in a straight line, the projec- 
tion of which passes through the zero point of 
the two scales. The Powell field point falls only 
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Illustrating the relation between well spacing 
and recovery in certain specific instances. 


The importance of these data in their bearing 
on the problem can hardly be overemphasized, 
since they probably represent the most conclusive 
evidence that has been, or is likely to be, assem- 
bled as to the exact effect of variation in well 
spacing alone on unit recoveries. 


The meaning of the relationship shown by the 
graphic chart may be made clearer with the aid 
of the Well Spacing-Acres per Well Scale drawn 
at the top of the chart. The unit values on this 
scale represent an inverted diminishing series ap- 
proaching the zero of the horizontal scale as the 
spacing approaches infinity. Then if a straight 
line passing through the zero point of the chart 
represents all the variations in recovery from a 
given reservoir, or from identical reservoirs, for 
all possible variations in well spacing, other fac- 
tors being equal, it means that as well spacing 
increases, unit recoveries decrease in inverse ratio 
to the square root of the spacing as expressed in 
terms of acres per well, and as the spacing ap- 
proaches infinity the unit recovery approaches zero. 


The conclusive demonstration furnished by these 
data from separate fields that well spacing, even 
with densities below six acres per well, does affect 
recoveries in accordance with a definite mathema- 
tical relationship, makes a huge volume of sup- 
porting evidence based on different spacings in 
the same field admissable. A number of such 
cases are shown on a second chart (Fig. 4) and 
following charts. 


Lucien Field — Oklahoma 

The Lucien field data (Fig. 4) are of particular 
interest since the initial development was under- 
taken as a unit operation under proration and 
the greater part of the field was developed with 
a spacing of 40 acres per well, with the avowed 
purpose of making the field a model of economi- 
cal development and efficient operation. 


Several years later a south extension was de- 
veloped on a minor dome at the south end of the 
major structural high. It was largely developed 
on a 10-acre spacing pattern. Both areas produce 
from both the First and Second Wilcox sands 
(Ordovician). 
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FIG: 4 WELL SPACING ~- RECOVERY CHART 


ilustrating the relstion between well spacing 
and recovery in certain specific instances. 


Production from the first and second sands has 
not been segregated, but the productive portions 
of the two horizons in their field appear to be 
practically identical in character. 


It is noteworthy that the line joining the 40-acre 
and 10-acre recovery points, if projected, passes 
only slightly above the zero point of the chart. 
Or, from another viewpoint, the recovery from 
the ten-acre wells is slightly less than would have 
been indicated by a line from the zero point to 
the 40-acre datum. 


Hewitt Field — Oklahoma 

The data for the Hewitt field (Fig. 4) furnish 
another near perfect confirmation of the proposi- 
tion that recovery is inversely proportional to 
the square root of the well density expressed in 
acres per well. One point represents an area of 
790 acres in the north portion of the field with 
a spacing of 9.6 acres per well and the other 
represents the remainder of the field with an 
average spacing of 3.3 acres per well. 

The economic importance of close spacing in this 
instance is indicated by the fact that some 32,- 
000,000 barrels of oil must be credited to the 
effect of close spacing. That is, it represents the 
additional oil recovered to date from the closely 
spaced portion of the field beyond the unit re- 
covery established for the widely spaced portion. 


Ideal Lease, Healdton Field — Oklahoma 
The date for the Ideal Oil and Gas Company and 
32nd Oil and Gas Company’s Scoggins lease in 


Continued on Page 78 








By H. N. LaCroix 


Design Engineer, Petroleum Division 
Foster Wheeler Corporation 


Durinc 1940 and 1941 a great wealth of ma- 
terial was published on the extraction of mercap- 
tan sulfur from hydrocarbons. The great im- 
provement in TEL susceptibility and blending 
value of gasoline that resulted from the removal 
of sulfur constitutes one of the outstanding con- 
tributions to the industry. 


Many data were presented showing the relative 
solubility coefficient of the mercaptans in caustic 
soda, particularly the influence of molecular 
weight which retarded extraction of the mercap- 
tans as the number of carbon atoms increased and 
as the molecular configuration became more com- 
plex. It was noted that removal of mercaptans 
having more than four carbon atoms, particularly 
branched carbons, (e. g., iso, secondary or tertiary 
butyl) was not practical with ordinary caustic 
soda solution. 


The addition of solubility promoters, called ‘Solu- 
tizers’, greatly improved the extraction coefficient 
of the mercaptans, particularly the higher molecu- 
lar weight forms. Butyl mercaptans became as 
easily removable as methyl or ethyl mercaptans. 

*Licensed under Shell & Socony-Vacuum patents. 





Shell Solutizer Plant at Houston, 28,000 Bbl. Daily. 


In the Solutizer Process, mercaptans sulfur was re- 
moved by simple processing which combined an 
extraction system to contact the gasoline and a 
regeneration stage to separate the extracted sulfur 
oil. This regeneration was accomplished by strip- 
ping with steam. Conditioning of the gasoline 
charge for the removal of the extraction solution 
contaminants, i.e., hydrogen sulfide or organic 
acids, was also included. 


In a typical plant of 12,000 to 15,000 barrels per 
day capacity, gasoline was treated for removal of 
0.09 percent mercaptan at an operating cost of 
1% to 1% cents per barrel charged for all utili- 


CHARGE 


HYDROCARBON EXTRACTOR 


ties, labor, supervision, and chemicals. Simul- 
taneously, a product appreciation of 0.27 and 0.90 
cubic centimeters of TEL per gallon was obtained 
respectively when finishing up to 75 and 80 oc- 
tane numbers (ASTM Motor Method). Net 
earnings over direct operating cost ranged from 
one to six cents per barrel, creditable to plant 
payout. 


Prior to Pearl Harbor, the Solutizer Process was 
under active consideration by many refiners as a 
means of improving quality of their gasélines while 
providing a better means of finishing their prod- 
uct. However, war priorities and the necessity of 
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increasing production of aviation grade fuels 
stopped further development and building for this 
and similar processes. High nickel alloys for heat 
exchangers were impossible to secure. 


Two factors have of late contributed to the re- 
emergence of Solutizer processing as a pertinent 
issue today. One has been the necessity for utiliz- 
ing sour crudes to buttress diminishing oil re- 


serves; the other the New Tannin Solutizer 
Process developed by the Socony-Vacuum Oil 
Company and the Shell Development Company 
and recently released to refiners. 


This process incorporates the use of an additional 
promotor or catalyst, and considerably simplifies 
the regeneration step. Restrictions do not permit 
disclosure in this paper of the detailed operation 
of the regeneration, but the information is avail- 
able to interested parties. A schematic flow dia- 
gram illustrates the basic steps in the process. 
These are similar to the original Solutizer Process, 
namely (1) conditioning the feed by hydrogen 
sulfide or organic acid removal, (2) contacting 
the hydrocarbon with Solutized caustic, (3) 
separation of the purified product from the extrac- 
tion solution, and (4) regenerating the solution 
prior to recirculation. 


Improvements made in the extraction solution and 
in its regeneration have substantially reduced di- 
rect operating charges. Operating costs for a 
charge stock of similar composition to that men- 
tioned previously and containing the same amount 
of mercaptan sulfur to be extracted, would be 0.4 
to 0.5 cents per barrel. This represents a reduc- 
tion of approximately two-thirds for costs of utili- 
ties, labor and supervision, and chemicals. The 
TEL savings are comparable to those effected in 
the unit of older design; net earnings per barrel 
ot gasoline are 134 to 7 cents, applicable to plant 
payout. 


Plant investment costs have been reduced as a 
result of the simplification in the method of re- 
generation. This saving amounts to approxi- 
nately fifteen per cent of the total plant cost over 
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the former design. Less critical materials are in- 
volved, and no special alloys are needed. In cases 
where doctor sweetening plants are in good con- 
dition, addition of regeneration equipment and 
modification of the treating section may be effected 
for application of the new process. 


The Tannin Solutizer Process is a definite boon 
to refiners faced with refinery..changes involving 
substitution of West Texas or other high sulfur 
crudes for sweet crudes which were being proc- 
essed. There are no limits to the amount of 
mercaptan sulfur which may be removed such as 
occur with copper sweetening, or such as make 
a difficult operation of doctor sweetening. There is 
no formation of excessive amounts of water nor do 
complex side reactions result. As with any extrac- 
tive operation, reduction of mercaptan sulfur is 
dependent only on rate of solution circulation and 
degree of regeneration. 


The Solutizer Process offered the following ad- 
vantages for the refining of gasolines from sour 
crudes: (1) Removal of mercaptan sulfur and 
reduction in total sulfur content; (2) Increased 
TEL susceptibility and consequent savings in 
TEL; (3) Improved octane number and blend- 
ing value; (4) A simple, regenerative extraction 
operation without need for careful control to avoid 
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formation of undesirable and complex side reaction 
products; (5) Replaced a refining cost operation 
by a profitable finishing process. 


The New Tannin Solutizer Process incorporates 
the above and adds these improvements: (A) Re- 
duces direct operating costs by two-thirds; (B) 
Reduces investment cost by 15 percent; (C) Pre- 
cludes the need for special alloys; (D) Recovers 
the sulfur oil in an easily handled and profitable 
form; (E) Presents a process sufficiently low cost 
to permit treating even butane-butylene feed stocks. 


Two plants employing this process are now being 
built by Foster Wheeler for a combined capacity 
of 44,500 barrels per day. They will operate on 
gasolines from Mid-Continent and West Texas 
crudes. Plants are operating now on both the old 
and new process methods. Some Solutizer solu- 
tions have been in successful use for over three 
years. 


BIBLIOGRAPHY: Yabroff and Border, API 
meeting, May 18, 1939; Yabroff and Nixon, Re- 
finer, March 1940; Border, L. E., Oil and Gas 
Journal, November 7, 1940; LaCroix, H. N., 
National Petroleum News, March 5, 1941; Ryan, 
IEC 34, 7, 824-832 (1942); Happel, Cauley 
and Kelley, API meeting, November 9, 1942. 
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A SECOND giant fluid catalytic cracking unit, 
embodying the latest advancement in refining 
technique, went “on the line” at Humble Oil and 
Refining Company’s Baytown plant on January 
29 to boost materially that plant’s contribution to 
America’s growing wartime demand for synthetic 


rubber and 100-octane gasoline. The Baytown 
plant already holds the distinction of having pro- 
duced more 100-octane gasoline and other critical 


petroleum war products than any other refinery. 


The new structure, engineered by M. W. Kellogg 
Co., towers some 240 feet in the air. It takes 
its place as a flexible unit, capable of supplying 
raw material to any one of several very important 
war product finishing plants. Iso-butane, iso- 
pentane, and pentylenes from the new unit will 
go principally toward the manufacture of aviation 
base stocks and 100-octane gasoline and compo- 
nents in greater quantities; the butylenes may go 
either into the aviation gasoline program, into 
butadiene, or into butyl rubber when the butyl 
plant adjacent to Baytown refinery goes into op- 























eration early this spring. Currently, however, it 
is anticipated that the butylenes will flow directly 
to the butadiene plant to bring it up to capacity 
production of more than 30,000 tons annually for 
the first time since it was opened in August, 1943. 


The new skyscraper’s sister unit, also owned by 
Humble, which began operating late in 1942, is 
currently being charged with approximately 
17,000 barrels of feed stock daily. The new 
unit is designed to process in excess of 18,000 
barrels a day. “Cat Cracker No. 2”, as it is 
called, was planned in connection with the buta- 
diene and butyl rubber plants, but since the buta- 
diene unit was completed in August of last year, 
well in advance of the new catalytic cracking unit, 
it had to depend to a large extent for its butylene 
supply on the original “cat’’ unit. 


Both the old and the new units employ the fluid 
catalyst process which involves the use of great 
quantities of powdered catalyst being circulated 
through the feed stock stream. The original unit 


SECOND CAT CRACKER GOES 
ON LINE AT BAYTOWN 
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Above: From this Board Plant Operation is Auto- 
matically Controlled. 






Left: 240-Foot Catalytic Cracking Unit at Humble’s 
Baytown Refinery. 


at. Baytown circulates about 10 tons of catalyst 
per minute, while the new one is designed to cir- 
culate approximately 40 tons per minute. The 
two differ materially in some other respects, the 
latest addition embodying several mechanical and 
design improvements resulting from pilot plant 
operations in the past two years. 


The up-flow principle is employed in the original 
unit; in the new one it is the bottom draw-off 
method. Conventional type furnaces for heating 
the charge stock on No. 1 unit have been elimi- 
nated on the new one. The necessary heat is sup- 
plied primarily from the regenerator in which 
carbon is burned off the spent catalyst on its way 
This 


change in design eliminates furnaces and several 


back into the reactor system for re-use. 


other large vessels, reducing the amount of equip- 
ment made from critical steel and reducing also 
the amount of maintenance work necessary. 


Because of these design improvements the upper- 
most vessel in the unit is supported at a lower 
level than in the older unit, and the overall height 
is reduced by approximately 25 feet. In spite of 
this, however, a considerable quantity of stee! 
went into the new unit’s construction. Its mas- 
sive framework, its complicated maze of pipe, and 
its sturdy steel vessels contain approximately 8,300) 
tons of steel, exclusive of the amount used in the 
necessary machinery. 


Though mammoth in size and complicated i 
structure, both the old and new units are almos 
entirely automatic and require relatively smal 
operating staffs. Their work is confined almos 
entirely to the control room whose walls are 

series of large panels filled with gauges, meters 
and electrical instruments. 
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Up, up, up 


The history of the refining industry is writ- 
ten in a single line that has been steadily 
climbing upward for more than 25 years 


That line is the record of continuous im- 
provement in yield and quality of gasoline 
produced from crude oil It has been kept 
moving upward all that time by the increas- 
ing and well directed work of research men 
and refiners 


Without the discoveries, inventions and 
developments resulting from those years of 
research, American refiners could not today 
be producing the enormous volumes of 100- 
octane gasoline that give our fighting flyers 
dominance of the air 


CATALYTIC CRACKING HYDROFORMING 

REFORMING DEHYDROGENATION 

HYDROGENATION POLYMERIZATION 

ALKYLATION UNISOL TREATING 

ISOMERIZATION RETREATING 

THERMAL CRACKING POLYTREATING 
SWEETENING 


U.0O. P. CATALYSTS U.O. P. INHIBITORS 


OIL 1S AMMUNITION—USE IT WISELY CARE FOR YOUR CAR FOR YOUR COUNTRY 


Universal Oil Products Co. 
Chicago 4, Ill., U.S.A. 


Petroleum Process Pioneers 
For All Refiners 





The Refiners Institute of Petroleum Technology 
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ECHOES FROM THE WASHINGTON OIL FRONT «~~ x 


By Ww. J. Maddox, Chief of World Petroleum’s Washington Bureau 


Mystery Still on Oil Policy 


ANNOUNCEMENT 
early in February by 
President Ickes of 
Petroleum Reserves 
Corporation that the 
company had concluded 
an agreement “in prin- 
ciple” for the construc- 
tion of a pipe line 
system to extend from 
the Persian Gulf to the 
Mediterranean has done 
little to clear up the 
mystery surrounding 
the foreign oil policy of the United States or the 
ultimate purposes of PRC. Following as it did 
directly upon the heels of seemingly well-authen- 
ticated reports that the direction of this policy 
was to rest with the State Department and upon 
Secretary Hull’s conference with oil company 
executives which led to an impression that the 
Department intended to encourage private enter- 
prise in the development of international oil re- 
sources it has left the situation more complicated 
than ever. Whether by coincidence or not it also 
followed directly upon the adoption by PIWC 
of a resolution advocating the dissolution of PRC 
and upon the decision of a Senate Committee to 
investigate the corporation. 


Cordell Hull 


While the announced purpose of the agreement 
into which Petroleum Reserves Corporation has 
entered is to provide a billion barrels of oil for 
use of the Army and Navy of the United States, 
questions are being raised regarding the strategic 
value of spending .vast sums to deliver oil and 
provide refining facilities at the eastern end of the 
Mediterranean where they might be completely 
shut off from access in the event of war as 
was the case at the beginning of the present 
struggle. It is pointed out that the future field of 
American naval and aerial operations is likely to 
lie largely in the Pacific and that oil produced 
on the shores of the Persian Gulf might more 
usefully and logically be employed in that area or 
allowed to travel in that direction. 


Atlantic Charter Includes U. S. 


ADDITIONAL evidence of the State Depart- 
ment’s stronger attitude favoring foreign oil activ- 
ities by American companies was voiced recently 
by its director of economic affairs, Harry C. 
Hawkins. He made no direct reference to the 
recently announced contract of PRC or participa- 
tion by the government in oil companies’ activities. 


“We cannot continue,” Mr. Hawkins said, “to 
use our American oil even at the rate we have 


used it in the past without exhausting our sup- 
plies. We know that we shall have to look abroad 
for oil. Of course, the primary immediate use for 
oil is in waging war. But in the years to fol- 
low, we shall need oil for expanded commercial 
aviation, greater industrial output, more automo- 
biles, more fuel oil furnaces, more oil burning 
ships and so on. 


“The Atlantic Charter provides that all countries 
shall have access on equal terms to the world’s 
raw materials, That doesn’t apply just to foreign 
countries. It applies to us as well. Americans 
are already developing great oil fields abroad. 
The State Department welcomes and wants to 
encourage this development. The Department 
will certainly see to it that the interests of Ameri- 
can nationals in foreign oil resources will get an 
even break.” 


Oil as a Political Weapon 





A FORETASTE of the 
use of petroleum to keep 
unruly nations in the 
path of peace after the 
war may be afforded by 
the State Department’s 
crackdown on General- 
issimo Franco by ban- 
ning shipments of oil to 
Spain from this side of 
the water. Apparently 
the question of Ameri- 
can oil to Spain finding 


Gen. Franco 


its way to the Nazi war ~ 


machine was not involved in the department’s deci- 
sion at last to get tough and swing the petroleum 
club. It was just a matter of Spain’s pro-Axis lean- 
ings and oil was the big stick used for disciplinary 
treatment. Without even hinting that the ban was 
forthcoming, Charles P. Taft, the department di- 
rector of Wartime Economic Affairs, a few days 
previous to the announcement, took pains to assure 
critics that none of the oil was getting into enemy 
hands. He explained that the oil did not come from 
the continental United States but from the Carib- 
bean area and was carried in Spanish ships. He 
said: 


“So far as it getting into the hands of the enemy 
—we have taken full precautions to see that this 
does not occur. The tankers are checked at the 
port of lading and again at the port of discharge 
by our own observers. In addition to the most 
formal assurances from the Spanish government 
that the oil so furnished will not be re-exported 
from Spain, we maintain in Spain a staff of 
observers whose sole duty it is to check the dis- 
tribution and use of this oil. These controls 
have been in effect since 1942 and we have re- 





ceived no evidence indicating diversion to enemy 
destinations or enemy uses. Of course, you under- 
stand that quantities of oil which go to Spain 
in this manner fall far short of that country’s 
normal supply.” 


Just recently the State Department asked Con- 
gress for money to hire five petroleum attaches 
“to be assigned to various posts” and nine oil- 
control officers—two for Spain, five for Portugal 
and two for Portuguese colonies. Maybe the 
crack-down wasn’t imminent at that time. In 
addition to being a vital sinew of war, petroleum 
has possibilities of being a powerful factor in 
keeping the peace. 


To Drill in Alaska 


Navy is laying plans to start drilling operations 
this Spring on its Point Barrow reserve on the 
Arctic coast of Alaska. This will be its first oil 
exploration venture in that part of the world 
and will be the most northerly oil development 
ever undertaken. Prospects of a worthwhile dis- 
covery are believed to be good in this northern 
Alaska region. The reserve, originally 20,000 
square miles, has been much enlarged in recent 
years. There is said to be a good deal of seepage, 
indicating large reserves, and the nature of the 
seepage leads Navy’s oil men to believe the re- 
serves are intact and have not been dissipated. 
The great obstacle to drilling operations in this 
area is the fact that access by water is possible 
for only two months of the year. It is thought 
planes may have to get supplies to the field. 


PAW Wants More Elk Hills Oil 


Testiryinc before 
the House Public 
Lands Committee in 
defense of Navy’s pro- 
posed new contract 
with California Stand- 
ard for producing the 
Elk Hills reserve, Rear 
Admiral Harry A. 
Stuart, naval petro- 
leum reserves director, 
revealed that Petroleum 
Administrator Ickes 

as been urging that 
production there be more than trebled. Under 
90-day interim agreement pending disposition 0! 
the contract question, Standard is allowed to pro 


duce an average of 15,000 b/d from Elk Hills. 


Rear Admiral Stuart 


“With the present daily oil deficits mounting i 
the Pacific Coast area,” Admiral Stuart said, “w: 
(Continued on page 84) 
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There is No Substitute for Experience 


NLY by actually building a model ship can a boy 

get the experience and knowledge of the old 

sailor—to appreciate the qualities and performance of 

good materials. Similarly, only by the same method— 

actual use—can you learn to recognize the qualities of 

Hycar synthetic rubbers—the very qualities you want 
in resilient materials. 


Hycar is a versatile synthetic rubber—completely 
resistant to petroleum products of all kinds. It has 
an operating range from —65° to +250° F. and an 
abrasion resistance 50% greater than natural rubber. 
Unlike many other resilient materials, Hycar has a 





minimum tendency to cold flow after taking the initial 
deformation, even at elevated temperatures. And it 
can be tailored to fit the job because oil-swell can be 
held to +1%, or even to zero. 


Here are just the qualities you want for oil and gaso- 
line hose, gaskets, seals, packing, pipeline scrapers, 
protectors, vibration dampeners, diaphragms, valves 
and all other resilient products used in the oil industry. 


Learn by actual experience by asking your supplier 
to furnish experimental parts made for tests in your 
own applications. Experience you gain now will reduce 
operating costs later. Hycar Chemical Co., Akron 8, Ohio. 


Hycar 
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Guests of New York Nomads. Left to Right: 
“Mike” Bush, Y. C. Tung, Capt. Tex Bradford and 
A. H. Chapman 


Cor. T. H. Barton, president of Lion Oil 
Refining Company, announces that his company 
is about to commence drilling operations in Cape 
Breton, Nova Scotia, where it has acquired ex- 
ploratory licenses covering more than 800 square 
miles. This move follows intensive geophysical 
and geological work in this territory over an ex- 
tended period. 


In commenting on this new activity, Col. Barton 
points out that it is in line with one of the com- 
pany’s announced major objectives for 1944, 
namely, the development of additional crude oil 
reserves. He states that the company is operating 
under a license issued by the government of Nova 
Scotia under its Petroleum and Natural Gas Act 
of 1942. Preliminary surveys are considered sufh- 
ciently encouraging to justify test drilling. 


Col. T. H. Barton 





Tue February meeting of the New York 
chapter of Nomads, the first held under the direc- 
tion of the new officers elected to serve during the 
current year, was held at the Yale Club on 
February 14 and was one of the most interesting 
of the chapter’s monthly gatherings. The dinner 
which followed the regular business meeting and 
a reception was enlivened by informal talks by 
three guests with unusual backgrounds of experi- 
ence. The first of these was Mr. Y. C. Tung, 
a Chinese student engineer, who told of the diffi- 
culties under which oil exploration had been con- 
ducted in China and of his country’s desire to 
make use of American methods and equipment in 
its further development. M. H. “Mike” Bush 
then gave a vivid account of his round the world 
plane trip to China and back including a visit to 
China’s newest oil field on the edge of the Gobi 
desert where six wells are now producing 3,000 
bbl. daily and where he believes that deeper drill- 
ing will lead to much larger production. 


The third speaker was Capt. Tex Bradford, fire 
fighter and demolition expert, who described 
humorously some of his experiences on five conti- 
nents in connection with special operations of the 


Canadian, British and U. S. Forces. 


A handsome silver cigarette. box was presented 
to retiring President F. J. “Ole” Olsen in recog- 
nition of his services in building up the chapter 
during the past year. The presentation was made 
by former president Jim Thomas, who proudly 
declared that 100 percent of the membership had 
participated in the gift. 


THE appointment of Edward J. Herzog, re- 
cently returned from Venezuela where he was 
regional supervisor for the Caribbean Area, as 
manager of the Oil and Mining Division of the 
Westinghouse Electric International Company is 
announced by John W. White, vice president and 
general manager. 


Mr. Herzog will direct all sales to the oil and 
mining industries outside continental United 
States and Canada. He succeeds Russell D. Heath, 


who resigned to organize his own company. 


“@vutT in China, where aviation gas and oils 
are as important as life itself, the orders are to 
shoot on sight anyone caught messing around a 
gasoline dump.” That’s what Dave Harris, Gen- 
eral Claire Chennault’s adjutant with the Flying 
Tigers in China and Burma, until he was called 
back to the States to do test flying for P-47 
Thunderbolts at Republic Aviation Corporation’s 
Farmingdale (L. I.) plant, told Sohio refinery 
workers and construction men who are building 





- Dave Harris Addressing Sohio Workers 






its new 100-octane gasoline plant at Cleveland. 


“Our boys will outperform the enemy every time, 
if they just have the fuel and lubricants to de- 
liver their thunder,” he said. 


Harris, who is 26, gave up his commission as Air 
Corps lieutenant in July, 1941, so that he could 
join the Flying Tigers with whom he was strafing 
Jap troops in China months before Pearl Harbor. 


James E. Dyer, has been appointed vice-presi- 
dent in charge of sales for Sinclair Refining Co. 
In addition to his Sinclair connections, Mr. Dyer 
was vice-president of Richfield Oil Corporation 
of New York for two years, and is now a director 
of that company. 


Until recently he was secretary of the National 
Committee on Transportation of the Petroleum 
Industry War Council, with PAW’s Dist. | 
Product Conservation. He resigned all these po- 
sitions last year to give full time again to his 
company. 


James E. Dyer 
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WORLD PETROLEUM ABSTRACTS 


Summaries of the Mest Important Articles as Published in the Oil Press 


ef the World Dealing with Technical and Economie Aspects of the Petro- 
leum Industry—Edited by Dr. 0. W. Willcox. 


OPERATION 


A Methed for Evaluating Pressure Maintenance— 
H. Van Winger, in PETROLEUM TECHNOLOGY, 
Technical Publication No. 1665—January, 1944; 
11 pages. 


In this paper a description is given of one possible 
method of determining the economics of a primary 
recovery, Or pressure-maintenance operation, as 
applied to a deep-high-pressure, low-permeability 
reservoir. The analysis has been made in two parts 
on the following basis: 


1. That progressively higher degrees of pressure- 
maintenance operations will result in correspond- 
ingly greater ultimate recoveries, which the writer 
believes actually will be true. 


2. That the oil and gas recovery will be the same 


as would be obtainable by the natural depletion 
method of operation regardless of the degree of 
pressure maintenance. 


The primary intent is thus to attempt to demon- 


strate to what®extent a consideration of relative 
increased recoveries for operations under various 
degrees of pressure maintenance need be predicated 
in order to justify economically pressure-mainten- 
ance operations. 


A summary of physical and economic data indi- 
cates that net profit increases in very nearly direct 
proportion with the amount of gas returned to the 
reservoir, to an extent that a purchase of “make- 
up” gas, which is necessary in order to achieve the 
higher degrees of pressure control, appears to be 
profitable. A graph of the various returns versus 
the respective percentages of gas injected indicates 
that the profit increase is particularly rapid be- 
tween natural depletion and the cycling operation, 
which involves the return to the formation of 50 
percent of the solution gas produced. After this 
point the rate of additional profit increase is more 
moderate. On this basis the return of at least. 50 
percent of the solution gas produced would appear 
to be a minimum figure for optimum returns de- 
rived from greater oil recoveries. 


For the second part of the investigation an esti- 


mate was made in which the recovery for all d-- 
grees of gas returned was assumed to be the san 
as for the natural method of depletion. The n 
profit on this basis is essentially the same. In oth 
words, increased costs due to the return of gas 
the reservoir, loss in gas revenue due to larger vo - 
umes being lost as plant fuel and shrinkage, an, 
in two of the cases, the cost of purchasing gas fir 
injection, are offset by increased gasoline revenu:s 
and a reduction in lifting costs. Hence, any ir- 
creased oil recoveries obtainable under pressure 
maintenance essentially represents merely a pro- 
portional amount of additional income, so that 
even though the increased profits may be less tha» 
are indicated, progressive additional revenues 
should result from higher degrees of pressur 
maintenance. 


Con - @ 


These above considerations would seem, then, to 
resolve the entire problem of determining the eco 
nomics of pressure-maintenance operations to 

consideration of the following: determination of! 
increased recoveries for various degrees of pres 
sure maintenance, as against deferred sales for 
the gas, including a consideration of the economic 
feasibility of purchasing gas for injection purposes. 


It is emphasized that the foregoing calculations 
have been predicated upon the assumption that it 
will be possible to control the expansion of the 
secondary gas cap. 
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VALVES 


for the oil industry cover a wide range of 
specialized productions. Gate, Stop and Check 
Valves for high pressures and temperatures, 
steam, oil and gas, and for general purposes. 
Also Newman-Milliken Glandless Lubricated 
Plug Valves for Christmas Trees, Mud Lines and 
all oil field services. Working pressures to 
5,000 lbs. per square inch (tested to 10,000 Ibs. 
per square inch Kerosene). Made in various 
metals to suit particular services. 


Newman, Hender & Co. Ltd 
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CONSERVATION OF STEEL « Efficient mud may easily eliminate 


the landing of one or more extra strings of casing in a well or the com- 
plete loss of a well as the result of a difficult fishing job. 


CONSERVATION OF OIL « A mud with good well-building prop- 
erties reduces the loss of water to the oil-bearing formations, especially 
those already partially depleted, and thereby restricts the formation of 
water dams adjacent to the well bore which hinder or prevent the move- 
ment of oil from the reservoir into the well. The recovery of a larger 
percentage of the initial reserves is thus made possible through the utili- 
zation of efficient mud. Use BAROID and AQUAGEL and other Baroid 
Products for the economical drilling of oil wells. Baroid Products are 
quickly available at over 400 locations in the United States and Canada. 


BAROID SALES DIVISION 


NATIONAL LEAD COMPANY 
BAROID SALES OFFICES: LOS ANGELES 12 + TULSA 3 +» HOUSTON 2 





Patent Licenses, urrestricted as to sources of supply of 
materials, but on royalty bases, will be granted to re- 
ponsibl panies and operators to practice the 
inventions of any and /or all of United States Patents Nos. 
1,807,082; 1,991,637; 2,041,086; 2,044,758; 2,064,936; 
2,094,316; 2,119,829; 2,214,366; 2,294,877; 2,304,256 
ond further imp fits thereof. Applications for Lic 
should be mode to Los Angeles office. 











OPERATION 


A New Application of Water Injection for Main- 
taining Reservoir Pressure and Increasing Natural 
Water Drive— William L. Horner and D. R. Snow, 
before AMERICAN PETROLEUM INSTITUTE—24th An- 
nual Meeting, Chicago, November, 1943. 


The petroleum industry is already quite familiar 
with repressuring by gas or water to revive old oil 
fields, and more lately has taken to the idea of 
pressure maintenance, which means returning ex- 
cess gas back to the oil sand under pressure, thus 
keeping the original bottom-hole pressure near its 
first value during most of the productive life of 


the field. 


If the original pressure of the formation can be 
maintained by injecting gas or air, it might well be 
done by injecting some other gas or fluid, such as 
water. This idea of using water to intensify the 
natural water drive of an oil reservoir has been 
put into practice in the midway field, Arkansas, 
and the writers of this paper give a description of 
the project. So far as it is known, this is the first 
instance in which injection of extraneous water 
has been applied to an entire pool—and in the very 
éarly stages of its productive life. 


As of October 1, 1943, the field (which was dis- 
covered in 1942) has 39 producing wells—30 flow- 
ing and 9 pumping. Structurally, the pool is in the 
crest of a steeply folded, elongated anticline, has 
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GREATER accuracy... 
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no gas cap and the oil column has a maximum 
thickness of about 200 feet. The original reservoir 
pressure was 2920 psi, and began dropping at the 
rate of more than 0.5 psi a day—which indicated 
the lack of a sustained natural water drive. Me»- 
surements showed that water was flowing into th- 
reservoir at an average rate of 5,290 bbls. a da 
whereas fluid withdrawals were at the rate o: 
6,600 bbl. A brief calculation indicated that by i: 
jection of about 1400 bbl. of water per day th 
rate of pressure decline might be retarded. An ad: 
quate supply of low-cost water being available, 
dry hole down the structure was put into servic 
as an input well and water was injected at a 
average daily rate of 2,200 bbl. against a pressur 
of about 620 psi, and this rate of input has bee: 
maintained to date. Ordinarily, in Arkansas, if a 
oil field shows a pressure decline of 0.5 psi a day 
the allowable of that field is ordered reduced, bu: 
the success of the experiment has been such tha: 
the allowable has been kept substantially un 
changed. 


An ultimate yield of 67,000,000 bbl. is expected 
under the present arrangement. It is calculated 
that less than half that amount could be obtained 
without water injection, due to the limited volume 
of natural influx which the limited volume ot 
smackover limestone known to be connected with 
the pool could be expected to furnish. The data 
show that less than one-ninth of the desired volume 
of water can enter the pool during its productive 
life if unaided by injection. 


DRILLING 


Dual Completions in Arkansas Credited with Huge 
Savings—L. L. Jordon and Alec Crowell, in 
DRILLING, Vol. 5 (1944), No. 3, pp. 15-16. 


Concurrent production from two productive zones 
through a single well bore has only recently be- 
come mechanically acceptable. The Arkansas Oil 
and Gas Commission had, up until May 27, 1942, 
looked upon multiple-zone completion of oil and 
gas wells as too hazardous, conservation-wise. On 
the date mentioned, a hearing was held to which 
the public and all parties in interest were invited, 
and the Commission found that mechanical devices 
were available which would permit the dual com- 
pletion and production of wells having more than 
one commercial pay section without the comming- 
ling of fluids or gas. 


The Commission heard evidence to the effect that 
the average cost of the common deep well in Ar- 
kansas, including casing, tubing, christmas tree, 
etc., is approximately $78,100. It was~- recorded 
that a single zone completion to 8,000 feet would 
cost $65,600 and one to 9,000 feet would cost 
$76,700. Thus, by dual completion, a saving of 
$64,200 or 45% of the cost of the two wells could 
be realized. 


Further, the Commission was advised that the 
total steel necessary for completion of the deep 
wells was approximately 200 tons, while for a 
dual completion, the figure was only 13 tons more. 


The general program of well completions in the 
Dorcheat-Macedonia area has been to drill the 
entire hole by rotary, cement 100 to 400 feet of 
1334” surface pipe with 200 to 375 sacks, 2,200 to 
4,100 feet of 95%” intermediate casing with 1,000 
to 1,800 sacks, the oil string of 514” casing through 
the producing Smackover with 1,000 to 2,500 sacks, 
and complete the tubular equipment with 2” tubing. 
Both single and double separation are in use, while 
the general practice is to use wooden storage tanks. 
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PIPE LINES 


Electrolytic Corrosion in Production Prevented by 
Insulated Flanges—Joe L. Ward, Jr., in oi 
WEEKLY, vol 112 (1944) No. 8, pp. 17-19. 


This paper deals with pipe and well equipment 
corrosion due to electric currents that reach pro- 
ducing wells from outside trunk lines through the 
field tank batteries. 


An illustrative example of the occurrence of elec- 
trolytic corrosion in a subsurface installation is a 
well in the Conroe field in which 1%-inch tubing 
was recently pulled after having been used as a 
flow string inside of 2%-inch tubing for approxi- 


mately two years, the pipe having been new at the 
time of installation. The inside of the pipe was 
found to be severely corroded adjacent to the 
couplings, so much so that it came in two at sev- 
eral points during the pulling job. The well had 
been producing a considerable percentage of water, 
but the fact that the 2%4-inch tubing, which had 
been in the well some eight years and was also 
pulled, was absolutely untouched discounted the 
possibility of corrosion from that source. The pos- 
sibility of galvanic action between the two very 
slightly dissimilar metals comprising the tubing and 
couplings was dismissed because the magnitude of 
the resulting current, if any, would have been in- 
consequential. It appeared to be most probable that 
the corrosion was electrolytic and due to a long- 
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line current brought into the well through the floy 
line. A survey was taken at the well head afver the 
well was put back on production and a cur:ent of 
436 milliamps was found flowing into the wel] 
which was more than ample to account for the 
damage done. 


It was found that practically all of the curren 
was flowing into the tank battery from the o'! pipe 
line and a field gas system linking the separator to 
a natural-gasoline plant, and the situation was ¢. 
fectively remedied by insulating at the two points 
of current entry and at the various well hesds, A 
subsequent check showed the flow of current to 
have been eliminated throughout the system 


The detection of and remedy for this condition js 
simple and inexpensive. The remedy is accomp ished 
by the insertion of insulated flanges at the source 
of the current and at various points throughout the 
system after a survey has been made to determine 
the magnitude and direction of the currents. Ma. 
terial for insulating any standard flange is readily 
obtainable at a cost of approximately $1.00 per 
nominal inch of flange size. 


GENERAL 


Criteria for Determining an Oil Field’s Suscepti- 
bility to Secondary-Recovery Methods—C om mit- 
tee report on Production Practice, presented to 
AMERICAN PETROLEUM INSTITUTE, 24th Annual 
Meeting, Chicago, November 1943. 


In presenting this report the Committee notes that 
the urgency for increased production of certain 
types of crude required for the war effort and 
which may not be secured in sufficient amount im- 
mediately by exploring for new fields and the press- 
ing need for petroelum products near large centers 
of consumption provides an important opportunity 
for the advantageous expansion of secondary-re- 
covery operations. But it is also urged that, as in 
other engineering operations, the approach should 
be systematic, which means that all pertinent rec- 
ords, statistics and data should be assembled in 
accordance with some predetermined flow. This is 
all the more necessary because the fact that, al- 
though secondary-recovery methods may yield very 
satisfactory results in one certain field, this is no 
guarantee that the same success will be attained in 
other fields, even though they are near by and pro- 
duce from the same oil-bearing formation. Many 
elaborate and costly attempts have failed through 
neglect to make thorough investigatons of the ac- 
tual conditions affecting the individual projects for 
secondary recovery. 


The need for complete information being thus pre- 
mised, the committee presents an elaborate outline 
of the data to be collected. First is the general 
data, including property maps, area of producing 
horizons, etc. Then comes. the past history of the 
field, the events in its development, production +ec- 
ord, etc. Next is the petroleum geology of the ‘eld 
stratigraphy, structure, depths, thicknesses, charac- 
teristics of sands, reservoir characteristics, etc. ‘he 
geological information is to be supplemented by 
core-analysis data with particular emphasis on oil 
saturation, porosity, permeability, residual-oil sa‘u- 
ration and surface tension phenomena. Under :¢s- 
ervoir characteristics are to be noted bottom-hvle 
pressure relations, gas-oil ratios, water encroa-h- 
ment, viscosities, etc. Production data must be 1s- 
sembled; total present daily production, pres:nt 
productive acres, potential tests, production reco: ds 
by wells and leases, reasons for dry holes, gas p’0- 
duction history, present pressures, water prod:c- 
tion, response to vacuum, estimation of reserv«s. 
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principles well known to engineers. They 
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BOOK 


Petroleum Reservoir Efficiency and Well Spacing— 
Report of Committees on Reservoir Development 
and Operation of the sTANDARD OIL ComPANY (N. 


J.) and the HUMBLE OIL AND REFINING COMPANY, 
1943; 77 pages. 


This is a research and engineering report on oil 
recovery in petroleum reservoirs and the influence 
of well spacing thereon. The Committees have had 
before them the case histories of many active fields 
and have considered extensive laboratory research. 


The Committees found that well spacing of itself 
has little, if any, effect on the mechanics of well 
drainage or possible yields in normal continuous 
reservoirs, provided only that the rate of flow in 
restricted within efficient limits. However, the total 
number of wells may have an important bearing on 
the time required for depletion. Further, proper 
well location and operation are important. They 
thus reduce the well spacing problem largely to one 
of economics. 


Three types of underground energy were studied 
by the Jersey and Humble engineers, and the rela- 
tive efficiency of each was estimated in its effect on 
ultimate recovery of oil from the field. 


1. Dissolved gas drive. 


This involves using the energy of the gas already 
dissolved in the oil as it exists in the ground. While 
useful in conjunction with other forms of under- 
ground energy, it was found that only 20 to 40 per 
cent recovery of the oil in the ground could be 
obtained through the use of dissolved gas drive 
alone. 


2. Gas cap drive. 


A gas cap is a zone of free gas that frequently 
occurs at the top of an underground structure con- 
taining oil. The gas cap exerts a downward pres- 
sure of the oil, driving it through the strata to 
wells drilled into the oil zone. Gas cap drive is 50 
to 100 per cent more efficient than the dissolved gas 
drive already described. Under proper conditions as 
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We're continuing to work on plans for a post-war, low-cost 
prefabricated home that will be distributed and sold through 
established retail dealers. It will be available for the export 
market, as well as for use in the United States. Oil companies 
faced with the problem of providing housing facilities for fami- 
lies in newly discovered fields will be agreeably surprised at the 
ease with which a real home-like neighborhood can be set up, 


at low cost. 


We are still in the planning stage on our post-war prefabri- 
cated home, and many house plans will parade across the draw- 
ing board before the final plan emerges. Today, and every day 
until victory is won, our complete facilities are engaged in U. S. 
Government war work. 


POLK AVENUE 


76 


Mii Cosa 


-nefabricators Siztce 1947 


HOUSTON, TEXAS 





much as 80 per cent of the oil in a particular podl 
can be recovered by this method. Moreover, wher 
a gas cap does not exist naturally, engincers cay 
often create one by the injection of gas under pres. 
sure at the crest of the underground structure. 


3. Water drive. 


The vast body of water underlying petro!cum jy 
many oil pools exerts to a considerable upwar; 
force on the oil above it and in addition exer, 
pressure inward from the outer edges of thie reser. 
voir. Water drive has the advantage over the two 
types of gas drive in that it effectively cleans th 
oil from the pores of the rock. Jersey and |Iumb| 
engineers believe water drive to be the most efficient 
of the three forms of natural energy found in the 
underground reservoirs. In most fields from 6 to 
80 per cent of the oil in place can be recovered 
through the proper use of water drive. 


Up to a certain point, the Jersey-Humble surve; 
concludes, the greater the restriction on the rate of 
production from a particular field, the more thor. 
ough will be the recovery of oil from the sand. Ojl 
reservoirs differ widely in the degree of restriction 
required to give high recovery efficiency, and no 
general rule can be laid down as to the most eff. 
cient rate. However, many efficient water drive 
fields today appear to be getting effective results by 
producing yearly from 3 to 5 per cent of the ulti- 
mate speed of oil from the pool. 


Hydrocarbons of the Uinta Basin of Utah and 
Colorado—by Clark F. Barb and James Ogden 
Ball; published 1944 as vol. 1, No. 1 of the Quart- 
erly of the COLORADO SCHOOL OF MINES, Golden, 
Colo.; 115 pages, with Maps—$1.50. 


This work is in two parts. In the first part Barb 
presents a survey of the general geology of this 
region of about 17,000 square miles in which are 
said to be the largest bodies of natural hydrocar- 
bons, both in extent and variety, to be found in the 
western hemisphere (not excepting the Athabascan 
region of Canada). This vast store of hydrocarbons 
is mostly in the form of tar sands and bituminous 
shales, with relatively small amounts of ordinary 
petroleum and gas. Estimates of the amount of 
bitumen that can be recovered by open pit and un- 
derground from the single deposit at vernal run up 
to 3,000,000,000 bbl. Some oil and bitumen for pav- 
ing purposes have been locally produced. ‘These 
great deposits now have little economic importance 
but in view of the impending shortage of regular 
petroleum reserves they may become exploitable in 
the more or less distant future. Aside from the oil 
and bitumen the region affords, several forms of 
hydrocarbons that are interesting and peculiar, and 
not commonly found elsewhere in the United States 
and probably not in the world, at least in appre- 
ciable quantities. Among these are uintaite, wurt- 
zilite, ozokerite, tobbyite, and nigrite. 


In the second part of the work Ball surveys the 
bitumen analyses and extraction methods applicd to 
certain products of the region, discusses the problem 
of mining the shale and makes available some min- 
ing costs. 
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COLD-WEATHER OPERATION 


Trouble-free cold-weather operation can be had with modern cooling towers by proper 


contre! and maintenance of air and water temperatures within the tower. 


Water 


temperatures in all types of towers can be regulated by (a) utilizing only a portion of the 
tower, (b) by-passing some of the water, or (c) simply LL) LL LLL 


a. ee 


++ —— ] 


| FAN OFF | FAN OFF | 
waren waren | 


it | OFF OFF 
— oe _ - —EE 


FAN FAN ON | FANON | FAN 
on | tow | Low |} 
SPEED | SPEED 
Peete | ounces 
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| FAN_OFF| FAN OFF 


| WATER | WATER | 
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SSALTERNAT ES : WATER MAY BE BY-PASSED 
FITHER TO TOWER BASIN OR 
WITHIN THE PLANT 


| FAN | FAN ON | FANON | 
ON | LOW Low | 
FULL | seec | SPEED | 
— PARTIAL GPM 


MANY OTHER EQUALLY GOOD COMBINATIONS 
E CONTROL OF TEMPERATURES 


'@) FXIST FOR 
\ Py THROUGH CONTROL OF AIR AND WATER FLOW 


Air flow, which affects internal air temperatures, 
is difficult to control in natural draft towers but 
is relatively simple with mechanical draft, 
particularly if fans have 2-speed motors. * 


To maintain required temperatures, any of these 
methods, or a combination, may be used: 


] » Circulate all the water over only a portion 
of the tower, shutting down the remainder 


completely. 


z. Circulate all the water over the entire 
tower with all fans idle or any combination with 
fans at high speed, low speed or idle. 


Js By-pass some of the water and shut 
down some sections of the tower completely. 


4, By-pass some of the water and circulate 
the rest either over the entire tower or only 
some sections of it, with fans variously set at 
full speed, low speed or idle. 


Except in the case of poorly designed towers, good operating practice can avoid 


“icing” troubles. 


temperatures, preferably in one section at a time. 
Induced draft towers can be de-iced by leaving water run and 


start at top and work down. 


But should ice have to be removed, thaw it by raising ait-and-water 


/f done with hot water or a steam hose, 


(a) reversing fan rotation if motor and drive permit, or (b) stopping each fan and covering it. 
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VG yt that Marley led in developing and 
vocating the induced d 
—— because of its all-around Operat- 
ing advantages. Cold-weather feat 
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EFFECT OF WELL SPACING ON RECOVERIES AND PROFITS 


(Continued from Page 55) 


Section 32, Township 3 South, Range 3 West, 
(Fig. 4) presents a different situation than those 
previously discussed. In this instance, one point 
represents the etimated ultimate recovery from 
nine wells, drilled during the period 1914 to 1920 
with a spacing of 2.8 acres per well, while the 
other represents the estimated ultimate recovery 
from 17 wells in the same area, including eight 
drilled during the period 1936-1941 making the 
spacing 1.5 acres per well. Contemporaneous with 
the additional drilling, some repressuring with gas 
was undertaken. This probably accounts for the 
fact that the indicated increase in recovery for 
the closer spacing is greater than the normal 
expectancy. 


This is merely one instance out of the many 
which might be cited from the Healdton field, 
where 30 years’ production history has conclu- 
sively demonstrated the advantages of close 
spacing. 


Chase Townsite Pool — Kansas 

The Chase townsite pool (Fig. 4) presents a case 
somewhat similar to that of the Hewitt field, 
in that the townsite area in the north end of the 
field was developed on a spacing averaging five 
acres per well as compared to 10-acre spacing in 
the remainder of the field. 


So far as it can be determined, the average thick- 








@ With the very rare exception of 
fires originating inside the tanx—a 
tight tank is safe against fire if it is 
properly equipped with an Oceco 
Flame Arrestor. 

Oceco Flame Arrestors are ap- 
proved by Underwriters’ Labora- 
tories, Inc. They are protecting 
more than 350,000,000 bbls. of tank- 
age (about 4 times the total average 
gasoline stocks of this country) .. . 
and have a perfect service record. 
No tight tank equipped to Oceco 








891 ADDISON RD. 


Why Have TANK FIRES? 


specification, even though located in 
the middle of a blazing tank farm, 
has ever been lost by fire. 

The cost of Oceco Flame Arres- 
tors is very small in proportion to 
the investment they protect. They 
reduce fire insurance—minimize the 
dangers of sabotage—and are indis- 
pensable to companies that carry 
their own insurance. Make your 
tanks fire safe and gas tight by using 
Oceco fittings throughout. Fully de- 
scriptive literature sent on request. 


CECO 


Division of 


THE JOHNSTON AND JENNINGS COMPANY 


CLEVELAND, OHIO 
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ness of pay in the two areas is approximately «he 
same. Precise computation of the actual volumes 
of pay in this porous dolomite are impossi' le, 
The unit recoveries plotted on the chart were 
computed on the basis of an average of twenty- 
five feet of pay, which is approximately the ay «r- 
age thickness of Arbuckle lime present above ‘he 
original water level. This simply serves to g've 
figures which fall within the range of the chert. 
The resulting comparison is precise as to acre 
yields and is believed to be relatively fair as to 
unit volume recoveries. 


The increase in recovery per acre for the closer 
spacing is obvious. The recovery for the {ive 
acre wells is somewhat higher than would have 
been predicted on the basis of a line through the 
zero point and the ten-acre recovery point; but 
the agreement is close enough to substantially 
confirm that mathematical relationship. 


Granting the hypothesis that the indicated mathe- 
matical relation between well spacing and recov- 
eries is an index of the inherent inefficiency of 
the well system of oil field development, there is 
no justification for the assumption that that rela- 
tion can be destroyed by the adoption of different 
production practices. 


Certainly restraint of the rate of production as 
practiced at Lucien did not affect it materially. 


Nor is there any reason to think that repressuring 
by the recycling of casinghead gas, the inttoduc- 
tion of gas from extraneous sources, or the use 
of an artificial water drive can wholly eliminate 
the effect of well spacing. They can effect in- 
creases in recovery it is true but they all involve 
the creation of steeper pressure gradients along 
straight lines from the input wells to the nearest 
producers than exist along other radii from those 
producers, with a consequent tendency to bypass 
oil along the intervening pressure divides. 


Within certain practical limits there is no reason 
to assume that the adoption of a more efficient 
production method would not effect an increase 
in recovery regardless of the existing well spacing. 


Summarizing the evidence presented makes cer- 
tain conclusions inescapable. They are: 


(1) That well spacing does effect the recovery 
of oil from a reservoir; that increased well density 
results in increased recovery; and that within 
practical limits there is a definite mathematic:! 
relationship between the well spacing and the 
recovery. 


(2) That arbitrary wide spacing regulations in 
pose definite handicaps on the adequate exploit: 
tion of small accumulations on sharp folds o 
against faults, and tend to increase the ratio o 
dry holes to producers in all cases. 


(3) That even from the standpoint of cost pe 
barrel of crude recovered and of profit per dollar 
expended, it is not invariably true that the wide: 
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of ‘wo spacings is the more economical. For a 
given set of conditions there is a certain spacing 
wh ch is the most economical one, and either a 
clo cr or a wider spacing will involve higher unit 
cos's and lower unit profits. 


Ce-tain other conclusions may legitimately be 
dr wn from these basic ones. 


WV vile nothing herein is to be construed as an 
ar.ument against the adoption of improved pro- 
du. tion practices in the attempt to obtain greater 
re overies at lower costs, it would appear that 
a <imple and highly effective method is being 
nezlected when the possibilities of close spacing 
are ignored. 


Since more wells mean increased recovery, there 
is a strong incentive to work toward lower de- 
velopment costs. 


Where wide spacing is temporarily adopted either 
because of material shortages or lack of informa- 
tion regarding the reservoir, it is desirable that a 
pattern be selected which will permit increasing 
the density by drilling intervening wells. 


Traman Committee Report 


SENATOR Harry TRUMAN’S investigating com- 
mittee has added its voice to the growing demand 
for formulation of a national oil policy, domestic 
and foreign. In a report to the Senate, the group 
expressed itself as “‘very strongly and unanimously” 
for immediate Senate action for the determination 
of such a policy. 


The committee drew attention to the heavy 
drain on domestic reserves to oil the war and the 
effect this will have on the country’s post-war 
economic position inasmuch as its economy is built 
on petroleum. 


In arriving at policy decisions on oil, the com- 
mittee said, both the legislative and executive 
branches of the government should seek the prac- 
tical advice of industry men, particularly those 
with foreign experience. 


The committee set up four approaches to a petro- 
leum policy, admitting there were others: 


(1) The government may continue the policy of 
the past 20 years of leaving private American com- 
ponies interested in foreign oil fields free to take 
whatever action they may determine upon with 

vernment assistance limited to that available 
trough normal diplomatic channels. The com- 
‘rittee pointed out, however, that with other coun- 
\es conscious of the importance of petroleum to 
‘eir security, this course would be apt to result 
'\ difficulty for the private American companies. 


-) Full diplomatic backing for American enter- 
‘rise in exploring and developing foreign reserves. 
‘his would mean the same sort of vigorous sup- 
(rt other governments give their nationals in cases 
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where their national interest, as distinct from the 
private interest of citizens, is involved. 


Such a course, the committee feels, retains the full 
advantage of private initiative, giving at the same 
time government protection and encouragement. 


(3) Government participation in ownership of 
the concessions. The committee noted objections to 
this—that government control is always subject to 
politics and has never been considered advisable 


except where private ownership has completely 
failed to do the job. 


“On the other hand,” the group pointed out, “ob- 
taining proper oil resources is so vital to the na- 
tional security and the economic complications of 
attempting to regulate oil production both at home 
and in far distant fields may present such difficul- 
ties that in the final analysis government participa- 
tion in ownership may need to be given serious 
consideration.” 


(4) Government acquisition of sole ownership of 
certain foreign oil reserves. This method of ap- 
proach, the committee said, could be “immediately 
ruled out.” 
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KILGORE, TEXAS 


OLNEY, TEXAS 


NO PRIORITIES 
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WE BUY and SELL 


GASOLINE PLANTS 
PIPE LINES * STORAGE TANKS 


Complete Stocks Maintained at Tulsa, Okla. 
New and Reconditioned Equipment 


Immediate Deliveries 


REFINERY EQUIPMENT - VALVES and FITTINGS - PRESSURE VESSELS 
STORAGE TANKS - PIPE - TUBES - CONDENSERS & EXCHANGERS 
HEADERS 


Now Offering for Liquidation 


3 SKIMMING & CRACKING UNITS COMPLETE 
1. LYNCH REFINING CO. 


2. OLNEY REFINING CO. 
3. EVANSVILLE REFINING CO. 


EVANSVILLE, IND. 


Refinery gen 


TULSA, 


PHONE TULSA L. D. 410 


Complete Inventories on Request 


21st STREET 
OKLA 
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READ THIS 
ARTICLE! 


Do you want to get 
maximum service from 


well surveying equip- 
ment? We will gladly 
forward you a reprint of 
an article dealing with 
the subject, published in 
one of the well known 
trade magazines. Fill 
out and mail the form 
below. 


Kindly mail me a copy of 
“Maximum Service from 
Well Surveying Equip- 


ment”, 


SPERRY-SUN WELL SURVEYING CO. 


PHILADELPHIA, PA 
LONG BEACH, CALIF 











COLOMBIAN 
OIL NEWS DIGEST 


Weekly News Letter— 
Airmailed Weekly 
COLOMBIAN 

WILDCAT NEWS 

Monthly Bulletin Reporting 
Wildcatting 

Status of Oil Concessions 
Operations 


Issued By 


E. OSPINA—RACINES 


APARTADO 27-23 
BOGOTA, COLOMBIA 


Write for Sample Copy 








* 


MeCARTY CO. 25th ANNIVERSARY 


RREPuTeED to be the oldest and largest indus- 
trial advertising agency west of Chicago, The 
McCarty Company celebrated, in February, its 
silver anniversary. Founded in 1919 by T. T. 
McCarty, the agency after 25 years continues to 
serve many of its original clients. 


At its inception the entire personnel consisted of 
McCarty and one stenographer. In its present 
headquarters in Los Angeles, the agency occupies 
space in excess of 10,000 square feet, and handles 
more than fifty of the Pacific Coast’s largest in- 
dustrial advertisers. Branch offices are maintained 
in San Francisco and Pittsburgh, the latter serving 
many well known middle-west and southwestern 
accounts. 


The creed of the McCarty organization is summed 
up in the words “Good Advertising Pays.” They 
believe good advertising pays dividends to the ad- 
vertiser, and that good advertising likewise has its 
own reward for the agency instrumental in pre- 
paring it. Long a champion of trade journals, 
The McCarty Company campaigns have since its 
inception used this medium as the backbone of 
numerous industrial schedules. During its years 
of agency service the company has built up 
one of the outstanding source libraries dealing 
with the leading industries of the country. 


In 1929, H. E. (Hi) Cassidy became associated 
with McCarty, and in 1932 was named vice presi- 
dent of the concern, which position he still holds. 
In 1930, C. G. (Davy) Davenport became a 
McCarty man, taking a leave of absence in the 
spring of 1943 to lend active aid to Uncle Sam. 
“Mac” McCarty, “Hi” Cassidy and “Davy” 
Davenport have since 1930 contributed much to 
the development of industrial advertising in the 
west. In 1935 Willard Wilde, now San Fran- 
cisco manager, became associated with the agency 
and in 1936 Wentworth Mann enlisted under 
the McCarty banner. Today, Mann is senior ac- 
count executive, supervising many of the agency’s 
largest accounts. “Rod” R. S. Reed, manager of 
the newly established Pittsburgh office, is the new- 
est member of the McCarty family. Also associated 
with the concern is C. W. Haines, art director 
who joined up in 1926. 


With implicit faith in national industrial post- 
war development, The McCarty Company has 
steadily expanded its organization. The agency 
for many years has enjoyed a reputation of being 
a “busy shop.” During the depression and through 
1942 and 1943 when some agencies were com- 
plaining about poor business, lights burned nights 
in the McCarty offices. Questioned one time by 
a leading trade journal publisher as to this phenom- 
enon, McCarty taciturnly vouchsafed the in- 
formation that “the less the business, the greater 
the necessity for working on business available.” 


The remark is characteristic of the company’s at- 
titude and is reflected in its increasing clientele. 














Western America’s largest, finest 
hotel ... The BILTMORE, gra- 
ciously provides to the fullest 
possible measure for those who 
must travel. In the heart of Los 
Angeles ... only 5 minutes from 
Union Station ... ideally con- 
venient, unusually comfortable. 


ADVANCE RESERVATIONS URGED 


Singles from $4.50 Doubles from $6.50 


The 
BILTMORE HOTEL 


Fifth & Olive Streets 
LOS ANGELES 
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Textiles and the machines to make them ushered in the industrial revolution. For 
centuries the wooden spinning wheel, clumsy and laborious, produced homespun for 
the yeoman and labourer and fine silks and satins for the rich. Modern mechanical 
engineering was born with the invention of the machines to spin and weave and 
with the engines required to drive these frames and looms. Tools of steel became 
_ necessary to shape and to fashion in quantity these instruments of the great textile 
7 industries. Thus grew the art and practice of steel making with its wealth of 
materials of special quality for making every kind of complex mechanism. Without 
MI tH steel it would not be possible to produce the great variety of woven fabrics 
COMPANIES LTD 


now available and essential to the needs of civilised man. ~ 


THE UNITED STEEL COMPANIES LIMITED 


STEEL, PEECH & TOZER, SHEFFIELD APPLEBY-FRODINGHAM STEEL CO. LTD., SCUNTHORPE THE ROTHERVALE COLLIERIES, TREETON 

SAMUEL FOX & CO. LTD., SHEFFIELD WORKINGTON IRON & STEEL CO., WORKINGTON UNITED COKE & CHEMICALS CO. LTD. 

UNITED STRIP & BAR MILLS, SHEFFIELD THE SHEFFIELD COAL CO. LTD. THOS. BUTLIN & CO., WELLINGBOROUGH 
@® vu.s.P. 25 
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PROGRESS OF MEXICAN OIL 


AACCORDING to a statement by Efrain Buen- 
rostro, general manager of Petroleos Mexicanos, 
the government oil monopoly’s business is in a 
good condition despite various obstacles. Produc- 
tion during the first ten months of 1943 was 
more than 27,000,000 bbl. (total production for 
1942 was 33,000,000 bbl.). Exports of oil in 
1943 were about 6,000,000 bbl. which is some- 
what less than in 1942 on account of war condi- 
tions; increased sales on the domestic market 
have more than made up for that loss. There 
is no general shortage of oil or its products in 
Mexico, although there are local shortages due to 
transportation difficulties. Future exports will be 
strictly limited to surpluses that cannot readily 
be absorbed on the home market. Domestic prices 
for fuel oil, gasoline and paraffin have been in- 
creased in order to cover increased operating costs, 
including freights, and taxes to provide additional 
benefit to the national treasury; it is said that 
these price increases on oil have been proportion- 
ally lower than the rise of the general price level. 


At the present time Petroleo Mexicanos has fif- 
teen geological exploration crews in the field in a 


search for new oil deposits. In 1940 it had only 
three such parties, and it is expected that in 1944 
the number will be ‘increased to twenty. Recent 
press dispatches say that Mexican oil geologists 
have discovered important new oil prospects in a 
region extending from the southern part of Ta- 
maulipas, a considerable distance into the northern 
part of the State of Vera Cruz. The geologists 
estimate that developments in this tract should 
increase Mexico’s annual oil production by 15 
per cent. Increased attention is being given to 
the development program in general. Present 
plans call for drilling at least twenty wells in 
new oil territory and a minimum of at least thirty 
two wells in extensions of known fields. Drilling 
operations have been put under the direction of 
a special engineering department which is to be 
manned by an enlarged technical personnel. New 
emphasis is being laid on extensions which will 
assure a greater yield from the Poza Rica field 
to provide additional supplies of crude oil to the 
refinery at Atzcapotzalco. 


Besides purchase of additional drilling equipment 
from the United States, Petroleo Mexicanos is 


also arranging to take delivery of new equip 
ment for reconditioning its refineries in order tp 
produce higher grades of products, includ ng 109. 
octane gasoline. Much of this new equipment js 
to be installed at the Atzcapotzalco refinery, |p. 
stallation of the new facilities is expect-d to } 
completed by midsummer of 1944, with the ool. 
laboration of prominent engineering firm . in the 
United States. 


Plans have been completed for the con: ‘ruction 
of an oil pipe line from the Ebano oil field to the 
city of San Luis Potosi. This line will eliminate 
the present inconvenence of supplyng the San 
Luis Potosi capital by means of tank car shipments 
from Tampico. 


Eventually this line will be extended to the region 
of Central Mexico. Tank cars released from this 
service will be transferred to other sections badly 
in need of enlarged oil transportation facilities, 
where they will be reinforced by a considerable 
number of new cars purchased in the United 
States. 














50-range Model 7 
Universal AvoMeter 


<THE 800 b.h.p. 8 cylinder 4 cycle Crossley Dies 
} engine illustrated, is designed for heavy duty, and o. 
medium weight and speed. 

It represents the modern trend in Internal 
Combustion Engine practice, and is exceptionally 
accessible, although totally enclosed. Complete ex- 
posure of valve gear, etc., is obtained by sliding back 
the top aluminium covers, and adeyuate doors give 
access to crank chamber and cylinders. 

Forced lubrication is employed, and starting 
is by compressed air instantaneously. 

75 years experience as pioneers of the industry 
is a guarantee of efficient and economical operation. 


CROSSLEY 


essen! DIESEL ENGINES 
for” — ond Gas Exgines-3 to 3000 BHP 


CROSSLEY BROTHERS LTD., OPENSHAW, MANCHESTER 11 


_ 
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Tue Model 7 Universal AvoMeter is the world’s most 
widely used combination electrical measuring instrument. 
It provides 50 ranges of readings and is guaranteed 
accurate to B.S. first grade limits on D.C. and A.C. from 
25 to 100 cycles. It is self-contained, compact and portable, 
simple to operate and almost impossible to damage 
electrically. It is protected by an automatic cut-out against 
damage through severe overload, and is provided with 
automatic compensation for variations in ambient 
temperature. 


The AvoMeter is one of a useful range of “Avo” electrical 
testing instruments which are maintaining on active ser- 
vice and in industry the “Avo” reputation for an 
unexcelled standard of accuracy and dependabilit y—in 
fact, a standard by which other instruments are judged. 


Some delay in delivery of Trade Orders is inevitable, but we 
shall continue to do our best to fulfil your requirements as 
promptly as possible. 


Sole Proprietors and Manufacturers :— 
THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT co., 


Winder House, Douglas Street, London, S.W.I, England. 


Telephone : ViCtoric 3404/7 


— 
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United f te lel) STAMFORL 
} ENGLAN 
OIL ENGINES FOR OILFIELDS 
Blackstone medium-speed, single or twin cylinder, totally 
enclosed, horizontal Diesel engine, specially developed for 
heavy duty overseas and for operation by unskilled labour. 
26 to 70 B.H.P. in single cylinder units. 
100 to 140 B.H.P. in twin cylinder units. 
All Blackstone engines are fitted with Listard (Van 
der Horst Patents) Chrome-hardened cylinder liners 
BLACKSTONE AND CO LTD STAMFORD ENGLAND 
-TD., 
3404/7 
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ECHOES FROM THE WASHINGTON OIL FRONT | 


(Continued from page 60) 


knew from the Office of Naval Operations that of Naval Operations but, as operations step 
the 15,000 barrel a day rate was needed in the up in the future in the Pacific, demands for 
war effort. The Petroleum Administrator for oil will increase and no one can say whether 
War has in fact formally requested the Secretary increased production from Elk Hills will 
of the Navy to increase production from Elk become a vital factor in this war. Certainly 
Hills to 50,000 barrels a day. This request has we could not discontinue the 15,000 barrels a 
been recently refused on advice of the Office day.” 
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CUB 12 h.p. Marine 
Engine with Reverse, 2 to | Reduc- 
tion, Electric Lighting and Starting 


We have had the 
honour of supplying this 
standard CUB Generator Plam 

~ RAF. 60 ft. Air/Sea Rescue Ping 
maces for several years past 
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1000 ec. and 1135 c.c. 2 cyls., 
1000 to 2600 r.p.m., 300 Ib. weight 


coventRY ({”'f} | [5 DIESELS 


OIL ENGINES (COVERTRY) LIMITED 
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It is no secret that the Admiral looks on Ickes 
interest in Elk Hills with suspicion. As Secreta 
of Interior Ickes wants all naval petroleum , 
serves transferred to the supervision of Geologic 
Survey. Plainly Stuart had thi» in mind when }, 
slipped into his testimony the remark: 


“Ever since the day the reserves were establishej 
including Elk Hills, it has been a continual bgt 
tle to hold on to what we have—a battle no 
only with private interests but interests with 
the government itself which sought to divest th 
Navy of its control over these vital sinews 9 


” 
war. 


Admiral Stuart has lived with these reserves nigh 
and day for a quarter of a century, and for th 
past 10 years has been their director. In nf 
he vigorously opposed their transfer to Secre 
tary of Interior Fall, but lost his case. He ; 
watching to see that they don’t pass out of Navy 
control again. 


Parsons Join PAW 


APPOINTMENT of 
Claude P. Parsons of 
Duncan, Oklahoma, « 
assistant director of th 
Petroleum Administra 
tion for War’s Division 
announced by Ralph K. 
Davies, Deputy Admin4 
istrator. Mr. Parsons ig 
on leave from the Hal- 
liburton Oil Well Ce 
menting Company 0 
Claude P. Parsons which he is vic 


president. 
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The new PAW executive has had 25 active years 
in the petroleum industry. He was first attracted 
to the oil business while serving as a lieutenant 
and chief test pilot in the U. S. Air Force in the 
last World War at Love Field, Dallas, Texas. 
Mr. Parsons had ample opportunity to glimpse 
the then rapidly growing Texas ail industry. 


When the war ended he went to work for the 
Magnolia Petroleum Company in Oklahoma and 
during the ensuing 10 years worked in every typ 
of job in the oil fields, as he describes it “from 
roustabout up to and including the job of district 
superintendent.” 


For the past 15 years Mr. Parsons has been with 
Halliburton. He started as a field engineer, later 
becoming chief field engineer, manager of sales 
and now vice president. 


Among the numerous petroleum associations with 
which he is affiliated are the American Associ 
tion of Petroleum Geologists and the America! 
Institute of Mining and Metallurgical Engineer 
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A LARGE GROUP OF HADFIELDS «ERA H.R.6’* HEAT RESISTING STEEL HIGH HOT RENG TT pot 
TUBE SUPPORTS AND LINKS FOR TWO DOWNDRAFT EQUIFLUX ARE ABLE. TO RESIST SUL- 


MARCH, 








HADFIELDS 


HEAT-RESISTING 
STEELS 


FOR THE 


OIL INDUSTRY 


THESE SUPPORTS HAVE A 


Bh LT Mi = ¢ r 
RESIDUUM HEATERS PHUROUS ATI HERES AT 


TEMPERATURES UP TO 1,100°C. 
NON-CORRODING STEELS 
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NEW DIESEL ENGINE ANNOUNCED 





























structions, said in effect, “We want a Diesel either heat exchangers or keel condensers can § 
which will have all the best features of the best supplied. Marine models are also direct reyerg, 
Diesels on the market today, and none of their with all controls located at one central pomp 






bad ones, plus some really new features all our Flywheels are enclosed, and Timken thrust beg 
own.” Hendy had the advantage of a clean start, ings are incorporated in the flywheel housing, 
no cobwebbed traditions to hamper innovations, 

a plant constructed and organized according to This series of engines now in production wil] 

the most modern patterns of factory planning and followed by further models, so that a full ling 


building, and a full complement of the latest Hendy Diesels will be available. 
machine tools. 






The new engine, known as the Hendy Series 50 
Diesel Engine, is four-stroke cycle with 12-inch 
bore and 15-inch stroke. At a normal operating 
speed of 500 rpm, these engines are conservatively 
rated at 83.3 hp per cylinder. 





Of particular interest are the following features 
incorporated in these engines: Welded steel con- 
struction, overhead camshaft, dual intake and ex- 
haust valves, oil-cooled pistons, precision-type 





A New Diesel engine, incorporating new fea- 
tures in design and construction, is now in pro- bearings, fully automatic lubrication, and unit 
duction at the Sunnyvale plant of the Joshua 


Hendy Iron Works, according to Charles E. 


injectors. 


Moore, president of the company. All marine models are fresh-water cooled, and 


When the production of a Diesel was proposed, , : ae 
Cross Section, Side View, Cut-away of 


Mr. Moore, in giving the engineering staff in- Scum Eases 90 Dhsed. 


















A Full Range of Specially Designed 
Power Pumps, Direct Acting Steam 
Pumps and Centrifugal Pumps for all 
Pressures and Temperatures. Steam 
Jet Air Ejectors. Dewaxing and Heat 
Exchange Auxiliaries. 
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12-inch Stroke Duplex Oil Pump. 
Pressure 800 Ibs. per square inch. 
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THE SERVICES OF OU 
SPECIALISTS IN DEALING WITH THE 
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EXACTING REQUIREMENTS OF OIL FBC EE Sm ee Ss sk, 

PUMPING PROBLEMS ARE AT YOUR 18-inch Stroke Duplex Steam Pump for Gas Oil. 
DISPOSAL a 150 Ibs. Pressure, with Caustic Proportioning Pump. 





WORTHINGTON -SIMPSON LTD., NEWARK-ON- TRENT 


a WORLD PETROLEUM 








* When oil scouts start out to seek “likely” locations 
for oil wells, they need vehicles that will take them 
anywhere they want to go. They can’t be restricted by 
the inability of their cars or trucks to climb steep 
grades, or make their way through mud, sand or snow. 

The car, or truck, almost needs claws and web feet, 
to reach points that would be inaccessible for any 
conventional drive vehicle. 

One of the most popular units for this difficult serv- 
ice is the Marmon-Herrington Al/l-Wheel-Drive con- 
verted Ford Station Wagon. It combines the perform- 
ance ability of the heavier A//-Wheel-Drive vehicle with 
the easy road-ability of the passenger car, and carrying 


CAaws! 


capacity of a light truck, for tools and equipment. 

Marmon-Herrington All-Wheel-Drives are used ex- 
tensively, in all branches of oil production. For mount- 
ing seismograph equipment and test-drilling rigs, as 
well as for hauling heavy machinery and pipe to drill- 
ing locations, these vehicles are unsurpassed. Traction 
applied through all four or all six wheels provides 
dependable performance under the most difficult con- 
ditions. 

We hope it will not be long until we can fill all the 
orders of our many friends in the oil industry, who 
have waited so long, and so patriotically, during the 
war, for Marmon-Herrington A/l/-Wheel-Drives. 


BACK THE ATTACK! BUY AN EXTRA WAR BOND * 


MARMON. HERRINGTON 


AU Wheel Qnve TRUCKS 


MARMON-HERRINGTON CO., 


Inc., 


INDIANAPOLIS 7, INDIANA 
Cable Address: MARTON 

















| AIRETOOL 
| TUBE CLEANERS 
| 


will Increase 


the Efficiency 
of Your Cracking Stills 


If your cracking stills are to 
operate at maximum effici- 
ency, coke must be removed 
quickly and without dam- 
age to the tubes. Airetool 
Cleaners have been de- 
signed for every refinery use 
—from cleaning small heat 
exchanger tubes to large 
vapor and transfer lines. 
Airetool Tube Cleaners 
range in size from !/” |.D. 
to 24” |.D. and are made 
for straight or curved tubes. 
Airetool motor delivers 28% 
more power and can be 
loaded down to 50 rpm with- 
out stalling. The New Form 
Cutters prevent tracking. 
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LUBRICATION 
Is Vital for 
Top Performance 


Proper lubrication 
with an Airetool Air 
Line Lubricator is of 
paramount  impor- 
tance to proper care 
and longer life of 
your Airetool equip- 
ment. 














AIRETOOL 
TUBE EXPANDERS 
for EVERY NEED 


In and around a refinery there 
are many uses for Airetool Tube 
Expanders. They're precision © 
made, rugged and long lasting. | 
They're flexible and easy to use. 
A wide variety of sizes and de- 
signs are available to meet every 


tube expansion need. Hf 














Write Dept. WP for Bulletin 


AIRETOO 


Airetool & Yost-Superior Factory Bldgs. 


SPRINGFIELD, OHIO 





MANUFACTURING 
COMPANY 




































Montevideo 
AT A meeting of the executive committee of 
the Instituto Sudamericano del Petroleo on De- 
cember 15th, it was decided to postpone the hold- 
ing of the first South American conference on 
liquid fuels which had been scheduled to take 
place in Buenos Aires in April next. This action 
has been taken in pursuance of the following rec- 
ommendation from the Argentine section of the 
Institute which had been entrusted with the or- 
ganization of the conference: 


“The Board of the Argentine Section of the In- 
stituto Sudamericano del Petroleo, in considera- 
tion of the fact that it is impossible, under the 


THE mid-year meeting of the board of direc- 
tors of the Independent Petroleum Association of 
America will be held in Bradford, Pa., April 27, 
28, and 29, Ralph Zook, president, announced. 


At the same time, a joint meeting of the direc- 


tors of IPAA and the National Stripper Well 





y Association will be held. J. D. Sandefer, Jr., 


of Breckenridge, Texas, is head of the stripper 
well association. 


OIL CONFERENCE POSTPONED 


IPAA MID-YEAR MEETING 


present circumstances, to assemble all the elep : 
required in order that the first South Ames 
conference on liquid fuels may accomplish jtg 
purposes, considers that it is essential to pg 
said conference until international conditiong, 
restored to normality, as it is impossible to de 
up a new list of topics, since, whatever ¢ 
nature, we would always meet the diffe 
arising from constant change inherent te. 
present world condition.” 


Decision as to further action in the matter 
be referred to the Permanent Council of the} 
stitute at a meeting to be held in Montey 
April 10-13. 


Special emphasis will be placed on field practic 
in secondary recovery at the Bradford meeti 
Mr. Zook said. A tour of engineering and ¢ 
analysis laboratories in the Pennsylvania area 
see tests made on sand to determine its suseg 
bility to water flooding also is planned. 


The complete program of the mid-year meetin 


\ 


i 


which will include outstanding national speaker 
will be soon announced. 
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GEOPHYSICS 


Mechanism of Detonation in Explosives......Robert W. Lawrence i 
Frequency Discrimination in the Low Velocity Zone 


The Equation of Motion of a Geophone on the Surface of an 
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Sand and Gravel Prospecting by the Earth Resistivity Method 


Magnetic lnterpretation................ccscsscccssescesessessosecseses Dart Wantland 


Association of Magnetic and Density Contrasts with Igneous 
Rock Classifications...............+-. L. L. Nettleton and T. A. Elkins 


Correlation of Gravity Observations with the Geology of the 
Smoothingiron Granite Mass, Llano County, Texas 
Frederick Romberg and Virgil E. Barnes 


The Periodic Variations of the Gravitational Force 


| Single issues $2 ($2.20 foreign); annual subscriptions $6 
($6.50 foreign). Indices are available of all back numbers. 
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